DRY TRADE 


AND PATTERN-MAKER, 


= 


Vol, 19. No, 181. 


JANUARY _ 1917. Price SIXPENCE Net. 


JOHN MACDONALD SON, 


: ENGINEERS, 
WATT STREET, MARYHILL, GLASGOW. | 


“AJAX” TURNOVER JARRING MOULDING MAGHINE. 


Of 
British 


Design 
and 


Manufacture: 


Throughout. 


The “ Ajax” Jar Ramming Machines ram copes or drags to. any degree 
of hardness. No false partings occur in the moulds; chills or loose pieces 
retain their exact position. All moulds are true to pattern and evenly ram- 
med, resulting in a saving of 10 per cent. in overweights. Air consumption 
- is reduced to the minimum. Moulds rammed in the fraction of a minute, 
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CARBON FREE 


ALLOYS 


FOR IRON AND BRASS FOUNDRIES. 


FERRO -TITANIUM— 22-25°/,. and Cheapest. 
FERRO-VANADIUM-—33-40°/,. Highest Solubility. 
CUPRO - TITANIUM—10°/.. : 

CUPRO-VANADIUM—10°/,. For High-grade Bronzes. 


METALLIC MANGANESE, CHROMIUM, COBALT, ETC. 


THERMIT TITANIUM THERMIT 


for re-heating and cleansing Iron and Steel Castings. 


THE BRITISH THERMIT CO., LTD., 


Toteorams: 49 and 51, The Albany, Liverpool. 


| Teleghone: 1680 Central. Works—GARSTON. 
NOTE 1—We are an entirely BRITISH FIRM, having no connection with any other firm of similar Utle. 


THERMIT, LiMiTED. 


Proprietors; THE BIRMINGHAM METAL & MUNITIONS Co., Ltd., BIRMINGHAM. 


Established 1904, 


THERMIT WELDING . 


COMPOUND. REPAIRS to BROKEN 
| CASTINGS 
TITANIUM-THERMIT. ont 
FERRO-TITANIUM. OUR WORKS. 
PURE METALS and 
ALLOYS. TELEPHONE: East, 4157. 


TELEGRAMS: Fulmen, Step. LONDON. , 


REGISTERED TRADE MARK. 
SOLE ADDRESS:— 


675, COMMERCIAL ROAD, LONDON, E. 


resnes NOTE. —Thie Company has no connection with any othor Firm or Company of similar title. 
All the Company's Shareholders and Employees are British. 
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NAME, 


Adaptable Moulding Machine Co. 
Alldays & Onions, Ltd, 
Anglo-Mexican Petroleum Co., Ita. 
Baldwin J, & W. 


Braby, F. & Co., Ltd. ‘ 
Dredly, & IL. & Sons, Ltd.” es 
Britannia Foundry Co. .. os 


British Binderit Co., 
British Thermit, Co., Ltd. és 
Broadbent, T.-& Sons 
Buckley & Taylor, Ltd. . 
Burn, 5 Co. es 


Corebind, Ltd., 
Cumming, William & Co., Ltd. 
Davidson & Co., Ltd. oe oe 


Evans, J. & Co. 
Everitt & Co. 


Fyfe, J. R., & Co. .. 


Gibbons, James 

Glasgow Patent Moulders ‘Blacking Co. 
Goldendale Iron Co., 

Gray, Thomas E. & Co. . oe 


Hall, John & Co. 
Hediey Moorwood & he 
Hislop,R, &G. .. 5 


Keith, James & Blackman 
King Bros. (Stourbridge), Ltd. . 
Lawson Walton & Co. .. 

Lowood, J. Grayson, & Co., Ltd. 
Macdonald, John, Ltd. °.. 
Mansergh, T. E. 
Marshall, H. P. & Co. Se 
Metalline Cement Co. om ‘ 
MeNeil, Chas., Ltd. 

Midland Metal Co. . 

Monometer Manufacturing Co., Ltd., 
Naish & Croft 

Olsen, William od 
Phillips, J. W. & C, 
Portway, Chas. & Son .. 
Samuelson & Co., Ltd. Pa 
Sankey, Joseph & Sons, Lta, ak 
Stewart, D. & Co., Ltd... ow 


Spermolin Core Co... oe es 
Thermit Ltd. 


Tilghman’s Patent ‘Sand Blast Co., Lita. 
Thwaites Bros., Ltd. 


Universal Machiner. 


Ltd. 


Whittaker, & Sons, Ltd. 
Wilkinson, Thos. & Co. 
Williams, J. Sand), Lta. 


ADDRESS. 


“*| Deepear, nr. Sheffield 


Wheathill Charcoal Works, Saltora 
119, Bath Street, Glasgow 
“| Coventry 


Banbury .. 
Hadley, Sal 


.| 326, Old Street, London, E.C. 


**| Rotherham ; 
..| Birmingham .. 


2, St. Nichol 


Bldgs, ewcastl on-Tyne 


Watt Street, Maryhill, Glasgow. ‘ 


Kinning Park, Glasgow 


Whitehouse St., Aston, 
150, Alma Street, Birmingham .. 
Cogan Street, Hull .. 


Halstead, Essex 


London Road. Iron Works, ‘Glasgow 


Bradford 


97, ‘Queen Victoria Street, London, E.C} 


TELEGRAPHIC ADDRESS. 


.| Stanhope Street, Birmingham .. .| ** Adaptable ’’ --| 1966 Mid. 

..| Birmingham . Aildays, Birmingham = ..| 28 Victoria 
FinsburyCourt, ,FinsburyParement, E.C, Ave, London _...| City 2704 
..| Aston, Birmingha: on nters” Birmingham, ..| 2545 East. 

‘| Petershill Glasgow a Braby, Glasgow 
laston “a .-| Bradley, Darlaston 
..| Covent a .| Stoves, Coventry . .| 251 
_.| Wharf “Road, Wandsworth: S.W. .-| Bindercomp, Wands., London.. 994 Putney 
49 & 51 The Albany, Liverpool. .. Thermetal, Liverpool .| 1680 Central 

.| Huddersfield ..| Broadbent .. ..| 1581 (4 lines) 
. | Castle Iron Works, Oldham _. .| Engines, Oldham ..| Oldham No, 
..| Small Heath, Birmingham ..| “‘Bequisites,”” Birmingham _.| 187 Victoria 
...| 5, Castle Street, Finsbury, E.C.| “‘Corebind,”’ Castle St., Fir 0029 Wall 
Macybill, Giasgow ..| Prudence, Glasgow P.O.M, 25 
..| Belfast . | Siroceo, Belfast ..| 4341 Belfast 
**| West Gorton, Manchester | Tuyere, Manchester ..| 70 Openshaw 

.| Penistone, nr. Sheffield .. a ..| Durrans, Penistone .| 21 Penistone 
_.| Manchester .| Ladles, Manchester ..| 2297 
"') 40, Chapel Street, Livedpool ..| Persistent, Liverpool .| 1134 Central (3 

Shipley, York Brick, Ship! 

Wolverhampton 

.| 26, Fleming St., Port Dundas, Glasgow | Glasgow 
ei Tunstall, Stoke-on-Trent . Goldendale, Tunstall, Staffs .. ~~ 
Lincoln’ s Inn Fields, Kingsway, | Papplewiek, Holb. London 1946 Holb. 

ondon, W. 
_.| Fire Clay Works, Stourbridge . ..| Hall, Stourbridge .. .| 55 Stourbridge 

_| 21, Church Street, penaaaases aa .| Morod, Sheffield ..| 4318 
Paisley .. .| Gas, Paisley. . .| 331 Paisley 
_.| 27, Farringdon Avenue, London .| James Keith, London ., ..| 6194 H’Ib’rn (4 lines) 

Stourbridge King B os., Stourbridge 


Lowood, nr. Sheffield 


“Compressor, Glasgow.’ 61 Maryhill 
Speciality, Leeds . .| 1909 Leeds 
Glasgow ..| 201¥2 Douglas 
MeNeil, Glasgow .. Pee 
Wm. Olsen, Hull . on .-| Nat. 1184 


Colloquial, "London 


Sankey, Hadley oe 
Stewart, 


..| Spermolin, Halifax .. a -| Halifax soe 
...| 675, Commercial Road. . | Fulmen, Step, 
..| Broadheath, nr. Manchester Tilghmans, itrincham .. 14 


-| Thwaites, Bradford + os 


Boolcraft, London 
Machimould, Loadon, 


Walco, Birmingham 
.| Whittakers, Engineers, Oldham) 83 
-| Blacking, Middlesbro’ 


.| 18 Maryhill (8) 


..| 10112 Central 
Portway, Halstead ip ..| 10 Halstead 


-| Samuelson, .| 17 Banbury 


71 P.O. Bridgton & 


East 4157 


.| 3763 London Wall, 
2243 City 


TELEPHONE NO, 


3243 Bridgton (N.) 
397 


3456 & 3460 Brdf*d. 


Central 3305 
419 


What Messrs. Robey & Co., Ltd., say of the |. 
Monometer Pit Type Gas Fired Melting Furnace. 


ROBEY & CO., LIMITED, 


Messrs. The Monometer Manufacturing Co., Ltd.. 
Whitehouse Street, Aston, Birmingham. 


Re MONOMETER FURNACE. 


Dear Sirs, 


GLOBE WORKS, 


LINCOLN. 
Nov. 23rd, 1916. 


- We have made numerous tests with this furnace and find it most useful in our Brass 
Moulding Department, being easy to manipulate and enables us to get an increased output, and has a 


further advantage of melting the contents of the crucible in a very short time. 


Yours faithfully, 


For ROBEY & 


LTD., 
(Signed) W. Righton. 


MONOMETER MFG. CO., LTD., ASTON, BIRMINGHAM. 
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GOLDENDALE CYLINDER PIC TRON. 


MAKERS : 


GOLDENDALE IRON CO., 


ON-TRENT. 


NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 

2. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 

3. Easy to Machine. 


4. Absolutely sound. 


4 
WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Canale and 
Engineers at Home and Abroad. 


Setting Agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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FOUNDRY 
CUPOLAS, 


OSBORN 7S PATENT CUPOLA 


Are the of 


DAVIES SON, 


RAILWAY WORKS, WEST GORTON, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegrams— TUYERE, MANCHESTER.” Nat. Telephone—No. 70, OPENSHAW. 


London Agents: MURPHY, STEDMAN & CO., Ltd., 180, Gray's Inn Road, London, W.C. 
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T. E. MANSERGH. 


EVERY DESCRIPTION: OF 
MOULDERS’ 
PATENT WOOD, MINERAL AND 
COAL DUST BLACKINGS 
MANUFACTURED. 


SALFORD. 


Wheathill 
Charcoal Works, 


“Sue Or Soran” ? 


tron and Steel Gements. 


Acknowiedged First-Class Quality. 
Send for Trial Samples or Supplies to Proprietore— 


LAWSON, WALTON & CO., 


2, St. Nicholas Buildings, 
NEWCASTLE -ON-TYNE. 


“LAWALCO ” 


Quick Drying Rusts. 


GENERAL. FOUNDRY PRACTICE: 
Being a Treatise on General Iron Founding, Job 
Loam Practice, Moulding, and Casting of Finer 
Metals, Practical Metallurgy in the Foundry, etc. 

ByWILLIAM ROXBURGH, M.R.S.A. 2nd Edition. 

(Constable’s ‘* WESTMINSTER” Series). 
Crown 8vo. Illustrated. 6/- net. 

IRON AND STEEL: 
By J. H. STanspig, B.Sc., F.LC. (Constable’s 
WESTMINSTER” Series). Ex. Crown 8vo, 
Illustrated. 6/- net. 

IRON AND STEEL: 
By O. F. Hupson, M.Sc., A.R.C.S., and Guy D. 
BENGOoUGH, M.A., D.Sc. An Introductory Text 
Book for Engineers and Metallurgists. (Constable’s 
*“OUTLINES OF INDUSTRIAL CHEMIS- 
TRY” Series). Demy 8vo, 6/- net. 

FORGING OF IRON AND STEEL: 
By W. ALLYN RICHARDs. A Text Book for the 
use of students in technical colleges, and the work- 
shop. Demy 8vo. Illustrated. 6/6 net. 

THE BASIC OPEN-HEARTH STEEL PROCESS : 
By Cart DICHMANN. Translated and Edited by 
Alleyne Reynolds. Second Impression. Demy 8vo. 
Tables and Formule. 10/6 net. 

MALLEABLE CAST IRON: 
By S. Jones Parsons, M.E. Illustrated. Demy 
8vo. 8/- net. 


AN INTRODUCTION TO THE STUDY OF PHYSICAL 
METALLURGY: By WaLTeR Rosennaltn, B.A., 
D.Sc.,F.R.S. Demy 8vo. Illustrated. 10/6 net, 


Please write for Technical List and Prospectuses 
of any volumes in which you may .be interested, 


CONSTABLE & COMPANY, LIMITED, 
10, Orange Street, Leicester Square, W.C. 


Extra 


JAR RAM MOULDING 


London Agents: MURPHY, STEDMAN & C©O., 180, GRAY’S INN ROAD, W.O. 


~ BRITANNIA” 


MAGHINE 


(Daimier and Wardies Patent), 
fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 


Makers: 
BRITANNIA FOUNDRY CO., 
Coventry. 


4 | 
Au 
al 
4 
4 \ 


THE FOUNDRY TRADE JOURNAL. 


MECHANICAL TESTS 


FLASKS, etc. :: 


Chemists. 


NAISH & CROFT, 


< and MICROGRAPHS = We Specialise in 3 

= = MOULDING MaA- 

— SPECIALISTS — = _ CHINES, PATTERN 
IN FOUNDRY WORK. = PLATES, MOULD- 

= and Laboratory for all kinds of Metallurgical = ING BOXES, SNAP 

= analytical Investigations. = 

al 


ADAPTABLE MOULDING MAOHINE CO., Stanhope St., BIRMINGHAM 
Telegrams: “ADAPTABLE.” "Phone: 1966 Mid, 


ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MouLpine 
‘MACHINES. 


Complete 
Satisfaction 


Guaranteed 


Standard Whee! Mouldins Machine, 


No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 


WRITE FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART & Co.,LTD., 


LONDON ROAD IRONWORKS, GLASGOW. 


Wheels Mouided hy this 


WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS- 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and _ all — Requisites, and have 
done so since 1831. 


& WALKER, EFFINGHAM MILLS, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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FOR USE IN THE FOUNDRY. 
THE BRITISH BINDERIT Co., Ltd., 


is entirely BRITISH. 


THE BRITISH BINDERIT CO, SPECIALISE IN THOSE RZQUISITES WHICH 
ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 


“BINDERIT” is the sand binder of proved reliability and is the most 


economical and efficient sand binder extant. 


“BINDERIT ” supersedes all oil. oil compounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 


“ BINDERIT ” is supplied in lump or liquid form, also as a powered core 
compound. 


“BINDERIT” readily dissolves in cold water. 
“ BINDERIT” can be used with every kind or variety of ‘sand and is 


used for sand mixes for steel, iron or non-ferrous castings. 

“ BINDERIT ” reduces fettling charges to the minimum and practically 
eliminates the uses of wires or irons. ae 

“BINDERIT™”’ Silica or black-washes are of unrivalled excellence and 
superior to all others. 


FOR FULL PARTICULARS AND PRICES APPLY TO— 


THE BRITISH BINDERIT Co., Ltd., 


BINDERIT WORKS, 
WHARF ROAD. 


WANDSWORTH, S.W. 


Telegrams: 
BINDERCOMP, WANDS., LONDON.” 


Telephone: 994 PUTNEY. 


; 
a ALL BRITISH MADE 
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KEITH-BLACKMAN 
High Pressure Fans. 


Unequalled for heavy and con- 
tinuous work. 


Arranged for Belt or Electric-drive. 
Extensively used for blowing 


Cupolas, Furnaces, 
Smithy Fires, etc. 


James Keith & Blackman 


Co., Lta., 
27, Farringdon Avenue, LONDON. 


Also 
THE WELL-KNOWN BRANDS 


FOR “IMPERIAL” 

IRONFOUNDER 
BLACKING 

PLUMBAGO “VULCAN” 

BLACK LEAD “CROWN” 

CORE GUM 

COAL DUST 

ETC.» 


R ered 
nd— 
Write for Quotations. 
WworRKS— 
Keivinvale Millis, Maryhill, Glasgow. 
Sunnyside Biacking Mills, Falkirk. 
Olid Packet Wharf, Middlesbrough. 
Albion, West Bromwich. 
Whittington Bracking Mills, Nr. Chesterfield. e 


Estabiished 1840. 


Cummin, Blacking Millis, Cameion. 
Cumming, Whittington, Chesterfield. 
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FOUNDRY 
PLANT. 


‘“‘Rapid’”’ Cupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots’ Blowers 


FOR ENGINE, BELT, OR 
ELECTRIC DRIVING. 


STEAM HAMMERS. 
FORGE PLANT, 
RooTrs BLOWERS, 


“RAPID” CUPOLAS, 
FOUNDRY PLANT. 
CENTRIFUGAL PUMPS, 


AND FANS. 
HIGH SPEED ENGINES 
FORCED LUBRICATION T i WA T ES ROS.. 


SPECIALITY 
THE BRADFORD PATENT Ltd., 


BoiLer FEED Pump 
| R A D Oo D 


= 


LADLES, . HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. 


London Office — 
96 & 98, Leadenhall Street, E.C. 
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“ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 
FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE, will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘‘found right’’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 


The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “FOUNDRITE.” 


For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all importan? Foundries in Great Britain 
# and the Continent. ; 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 


Telegraphic Address—“* MOROD, SHEFFIELD.” Telephone 4318. 


‘HEDLEY MOORWOOD & Co. Ltd. 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 


JOHN R. FYFE & CO., 
SHIPLEY, Yorks. 


JOHN HALL & CO. 


OF STOURBRIDGE, LIMITED. 
STOURBRIDGE, ENGLAND. 


Manafactarers of 


FIRE BRICKS, BLAST 
FURNACE BRICKS AND 
CUPOLA BRICKS. 


FERRO-VANADIUM. 


* * * * * FERRO-TITANIUM. 


SILICO-MANGANESE and 1 %, 2 %, 3 %, Carbon Maximum, 
FERRO-SILICON containing 25 9%, 50 %, 75 % Silicon. ; 
FERRO-CHROME 65/70 % Cr. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 0928/09 & Purity. in Notched Bars and Half Round Sticks and Granular. 


WE SUPPLY ALL CLASSES OF MINERALS, METALS AND, METALLIC ALLOYS. 


EVERITT & CO., *° CHAPEL ST.j LIVERPOOL. 


Telegrams: “ PERSISTENT.” 


Telephone No. 1134 ( lines). 


THE ORIGINAL AND BEST CORE COMPOUND. 


(Registered Trade Mark.) 


The Spermolin Core Company, Halifax. 
JOHN SMITH & SONS, Old Hall Court, Newcastle-on-Tyne. 


Telegrams—‘‘ SPERMOLIN, HALIFAX.” 


Telephone—397 Halifax 
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oH ; Let us send our engineers to show how 
. gate Mex Fuel Oil will reduce your costs 


+44 
), f ott and increase your production, 


4 FUEL | | 
r For land and marine boilers and 
all types of imdustrial furnaces. 
Petroleum Co., Ltd., 
FINSBURY COURT, - - LONDON, 


NEW STEEL BARROW 


(PATENTED). 
BRABY’S BALANCED BARROW.’’ 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc: Its capacity is 
e 25 per cent. greater thaa the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more 
quickly. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE,—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct frem the furnace. 


SHEETS and PLATES up to 15 FEET LONG. 
RANGE OF GAUGES 8 to 30 W.G. 
RANGE OF WIDTHS 12 to 60 im. 


BRABY icnproved TEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, &e. 


BRABY STEEL 
BRABY STEEL 


SASHES, CASEMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY STEEL 


SHEETS: “EMPRESS” and “SUN” BRANDS, 


Ecli d Galvanising Works and Steel Sheet 
FREDERICK BRABY & Co., Ltd., Rosa, GLASGOW: 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 
Lendon, Deptford, Liverpool, Bristol, Belf d Dublin. CONTRACTORS to BRITISH and FOREIGN 


‘The 
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COMPLET 


1265 Universal 
Wood Workers in 
actual operation. 


500 of this num- 
ber built and sold in 
one year. 


Made in 7 different 
sizes and for any 
Particular purpose. 


COMPLETE LINE OF 


LESS COST, LESS POWER, LESS ROOM—AND BETTER RESULTS, 
> 


an 
Bano SAW 


WORKING 


woop 

MACHINERY KEPT IN 

STOCK FOR IMMEDI 
ATE DELIVERY. 


Sole British, Colonial 
and Foreign Selling 
Agents — 


UNIVERSAL MACHINERY CORPN. LTD.. 


The Famous Universal Wood Worker. 


326, OLD STREET, 
SHOREDITCH, 


jointer, 


E PATTERN SHOP PLANT 


Our Famous Uni- 
versal Wood Worker, 
when equipped with 
all possibile attach- 
ments, stands com- 
plete asa band saw, 
saw tablie, 
single spindie 
shaper, two-spindle 
borer, mortiser, 
tenoner, rim borer, 
felioe rounder, wheel 
equaliser, disc 
sander, drum 
sander, panel raiser 
and knife grinder. 


LONDON, E.C. 


GDNTRAGTORS TO H.M. WAR OFFICE AND LONDON COUNTY COUNCIL. 


GANISTER 


FOR 
LINING AND REPAIRING 


CUPOLAS AND POT - FIRES 


THE WALLS, BRIDCES, JAMBS, STAFF-HOLES AND GRATES 


BALL, MILL, AND PUDDLING 
FURNACES 


"GRAMS: “ PAPPLEWICK LONDON,” ‘PHONE: 1946 HOLBORN. 


3 & 4 LINCOLN’S INN: FIELDS, 
KINGSWAY - LONDON. 


STEAM COAL 
HOUSE COAL 


WELSH 
LARCE GOAL 
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ALLDAYS “EMPIRE” PORTABLE 
BURNER 


FOR OIL FUEL 


is extremely useful for 


Mould Drying, Cupola. 


Lighting, and for a 


variety: of heating pur- 
poses in the Foundry, 
and a very intense heat *} 


can be obtained in a few 


Pattern No. 07 for Crude or Creosote Oil. ont > > : 
FOR COMPRESSED AIR. minutes if so desired. 


We are Makers of :— 


MELTING FURNACES 


——OIL, GAS, COAL OR COKE FIRED,—— _ 


CRUCIBLE TILTING TYPE, 
CRUCIBLE STATIONARY TYPE, 
OPEN HEARTH TYPE, 

LIFT OUT TYPE, 

ROLLING FURNACES, etc. 
“CLIMAX” ROOTS BLOWERS, 


“EMPIRE” POSITIVE PRESSURE 
BLOWERS, 
Pattern No. O8 


“DUPLEX” BLOWING FANS, ete. FOR USE WITH PARAFFIN. 


ALLDAYS & ONIONS Co., Ltd., 


DEPARTMENT “B” BIRMINGHAM, 


—— AND AT —— 


58, HOLBORN VIADUCT, LONDON, E.C. 
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FOUNDRY MOULDING MACHINES 
For INTRICATE and SIMPLE CASTINGS 


The UNIVERSAL SYSTEM ot MACHINE MOULDING 


and MACHINERY COMPANY, LIMITED, 
97, QUEEN VICTORIA STREET, LONDON, E.c. 


Tele. Ad.: Machimould, London. (Over 5,000 Machines now running.) Telephone : City 2243. 


For Allied and Neutral Countries: ps 
Etablissements PH. BONVILLAIN & E. RONCERAY, PARIS. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. SHEFFIELD. 


Telegrams: “LOWOOD, DEEPCAR.” 


GIBBONS 


Wr'ot ‘Iron Divisions 
and Gates 


FOR 
WORKSHOPS, CLOAK ROOMS, 
STORES, WAREHOUSES, Etc. 


JAMES GIBBONS, 
st. sonns works, WOLVERHAMPTON. 
London Office : Fisher St., Southampton Row. 


WOOD 


FOR CORE MAKING. ALL SIZES from + to 14 in. DIAMETER. 


= J.&W. BALDWIN Ltd. TELE" 


SALFORD STREET, ASTON, BIRMINGHAM. Manufacturers. 


FOR PACKING AND 
FILTERING PURPOSES. 


For Great Britain: Send Blue Prints or Sample Castings. 
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THOS. BROADBENT SONS, 


CENTRAL IRONWORKS, HUDDERSFIELD. 
‘TRY A 


BROADBENT CRANE 


YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Kuddersfield. ' London Office, Suffolk House, 
Tele: 1581 (4 lines), _ ; Laurence Pountney Hill, E.C. 


THE PORTWAY ”’ 


PORTABLE CORE OVENS 


_ For Gas or Fuel. 


TESTIMONIAL. 
From The 


Braintr Co. 
Chapel Hill Foundries, Braintree, Essex. 


Gentle 
¢ very pleased with the Core Oven we recently purchased from you. We find it dries the : 
ow icky witho bee ay neh It is very han dy and economical to use and is altogether superior to 
type we 
Will you please quote us your best price for r four more like it, ai 


Yours faithtully, 
For The  Beaintree Castin 
LAKE, Director. 


PORTWAY & SON, HALSTEAD, ESSEX. 


GLUTRIN 


| is still the Best, Cheapest and most Comprehensive 
CORE BINDER on the market. 

Se BEWARE OF IMITATIONS ! 

| THOMAS WILKINSON & CO., LTD., MIDDLESBROUGH. 
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BLACKFRIARS, -MANCH EST 


Che 


PUBLIC LIBRARY 
2101944 


AND PATTERN MAKER. 
THE OFFICIAL ORGAN OF THE BRITISH FOUNDRYMEN’S ASSOCIATION. 


19. 


PUBLISHED THE FIRST WEEK IN EACH MONTH - 


Subscription Terms : 7s. 6d. per annum, post free. 

To place the “Journal” within the reach of working 
Moulders and Pattern-makers, the Proprietors will accept sub- 
scriptions, not less than three in number from one shop, at the 
reduced rate of 5s. per annum, such order to be countersigned by 
the superiutendent or foreman. 

ll communications to be addressed to the Editor, or to the 
Publisher. as the case may be, of 
The Foundry Trade Journal 
165, Strand, London, W.C. 


OWING TO THE IMPOSED BY THE 
GOVERNMENT ON SUPPLIES, TH = 
ARE COMPEL ELED TO PUBLISH “TH 
FOUNDRY TRADE JOURNAL” ON A THIN PAPER 
DURING THE CONTINUANCE OF THE RESTRICTIONS. 


BRITISH FOUNDRYMEN’S ASSOCIATION. 
LIST OF SECRETARIES— 
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NOTES AN D ‘COMMENTS. 


The Past Year. 


The year of 1916 has been one of continued 
abnormal conditions, accentuating the develop- 
ments of industry which characterised the previous 
year of war, Goyernment control has been greatly 
extended, labour supplies denuded, materials 
commandeered or restricted in supply, and many 
other essential’ war conditions established. 
It is a tribute to the adaptability of the national 
temperament that all this has been done so 
smoothly. Certainly we have, during the. past 
year, come much nearer to the position of all 
energies being concentrated on winning the war, 
but to say that there is no reserve still to be called 
upon would be wrong. However, we appear to 
have met the requirements up to the present to 
such an extent that the outlook for Great Britain 
and her Allies has changed greatly for the better; 
for the present hopeful position has been very 
largely due to the magnificent effort put forward 
by all concerned in our great iron and steel 
industries. It has become more and more evident 
as the war has proceeded that the ultimate victory 
will be won by the side which is able to secure and 
bring to bear in the field the preponderating weight 
of artillery 4nd munitions. It is in the workshops 
and arsenals of Britain that victory is being 
organised, and through whose anal efforts the 
final downfall of the enemy will be assured. 

Britain is. having to supply not only her own 
Army, but also, to a very great extent, the armies 
of her Allies, and to keep all adequately fed is a task 
which taxes, and must continue to tax; the utmost 
energies of which we are capable. But there is 
also the Fleet to be considered, with its enormous 
demands on the skill and the resources of our 
people, and second only to the Fleet are the needs 
of the mércantile marine, which call loudly for 
attention if we are to neutralise the menace of the 
enemy submarines, and to assure sufficient food for 
the population. To meet these manifold require- 
ments, the iron and steel industries have had to 
labour continuously day and night; huge extensions 
of existing plant have had to be made, and new 
works laid down on an unprecedented scale in all 

arts of the country. But this work of extension 

as had to be carried out in the midst of almost 
insuperable difficulties, due to the lack of labour 
and material, and the full effect on the output of 
munitions will not be felt for some time to come. 
Nevertheless, the great progress which has been 
already achieved enables us to look forward with 
confidence to our ability to mect all requirements 
in the coming Spring campaign. ‘ 


National Physical Laboratory. 


In a recent address the Director of the National 
Physical Laborafory dwelt on the important part 
played by that institution in assisting the progress 
ef the past ten or fifteen years. He pointed out 
that since its establishment the Laboratory had 
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done and is doing most valuable work for. our 
industries and for the Government, and might 
have done much more had it been endowed with 
anything like the annual subvention of nearly 
£100,000 which the American Bureau of Standards 
receives from the United States Government. We 
have only to refer to the contributions which it 
has made in recent years to foundry metallurgy to 
realise its value, and this has been relatively a 
small portion of its work. ; 

The National Physical Laboratory is controlled 
‘by the President and Council of the Royal Society, 
but that control is exercised through a general 
board and executive committee containing repre- 
sentatives appointed by six of the great technical 
societies; at least half of the unofficial members of 
the executive committee must be selected from the 
representatives of these technical societies. ‘Ihe 
Royal Society receives from the Government the 
sum of £7,000 annually towards the cost of the 
Laboratory. In the year before the war the actual 
expenditure was nearly £41,000, and practically 
the whole of the difference between these sums had 
to be raised as payment for work done; towards this 
an amount of about £5,000 was received from the 
Government for researches in aeronautics. The 
Government also pays for tests and investigations 
carried out for their various Departments. 

The financial responsibility for the Laboratory 
rests on the Royal Society, but as a matter of fact 
the working of the Laboratory has resulted in a 
small balance—now amounting to some £4,500— 
which constitutes its working capital. To run a 
business of £40,000 a year on a working capital of 
£4,500, as Dr. Glazebrook pointed out, is a 
hazardous procedure. The fact is that the whole 
financial position needs overhauling. Before the 
war the German institutions in and near Berlin, 
which covered approximately the same ground as 
the Laboratory, had an income of about £70,000, 
while that of the Bureau of Standards of America 
was well over £100,000. In both these cases the 
Governments are responsible for the whole expendi- 
ture, and take the receipts from fees. The Labora- 
tory owes much to private donors. ~During the 
first fifteen years of its existence the grants from 
the Treasury for capital expenditure amounted to 
£59,000; during the same period nearly £56,000 
was received in donations and grants from various 
individuals and institutions, while nearly £20,000 
was defrayed out of income. Towards the annual 
expenditure in the same time £80,500 was received 
from the Treasury, £166,000 in fees, while £15,000 
came from grants from bodies like the Institutions 
of Civil and Mechanical Engineers, the Iron and 
Steel Institute, the Institution of Naval Architects, 
and from private individuals. The total expendi- 
ture on aeronautical research defrayed by Govern- 
ment amounted to some £33,000. These figures 
carry the expenditure up to March 31, 1914. Since 
the commencement of the war the whole Labora- 
tory has been given up to war work. 

The Laboratory is situated at Bushy House, 
Teddington, and to-day it comprises eight large 
buildings. It is organised in four main depart- 
ments, each with its superintendent, which are :— 
(1) Physics. (2) Engineering. (3) Metallurgy. 
(4) The William Froude National Tank. 


Government Assistance in Research Work. 

In view of the foregoing it is interesting to refer 
to an official statement issued dast month by the 
Board of Education, which announces that a 
separate department of scientific and industrial 


fesearch for Great Britain and Ireland is to be | 


established under the Lord President of the 


Council, with the President of the Board of Educa- 
tion as Vice-President. - 

The Board of Inland Revenue have decided, with 
the approval of the Chancellor of the Exchequer, 
that no objection shall be offered by their sur- 
veyors of taxes to the allowance as a working ex- 
pense for income-tax purposes of contributions by 
traders to industrial associations which may be 
formed for the sole purpose of scientific research 


‘for the benefit of the various trades, and that 


allowance would be equally applicable as regards 
traders’ contributions specifically penetliet for 
the sole purpose of the Research Section of an 
adapted existing Association. In both cases the 
allowance would be subject to certain conditions, 
e.g., the Association or the Research Section to 
be under Government supervision and the trader's 
contribution to be an out-and-out payment made 
from his trade profits and giving him no proprié- 
tary interest in the property of the association, 
etc. 

In order to enable the Department to hold the 
new fund and any other money or property for 
research purposes, a Royal Charter has been 
granted to the official members of the Committee 
of the Privy Council for Scientific and Industrial 
Research under the title of the ‘‘ Imperial Trust 
for the Encouragement of Scientific and Industrial 
Research.’ The Trust is empowered to accept, 
hold and dispose of money or other personal 
property in furtherance of the object for which it 
has been established, including sums voted by Par- 
liament to that end. The Trust can take and 
hold land, and can accept any trusts, whether sub- 
ject to special conditions or not, in furtherance of 
the said objects. 

Mr. H. Frank Heath, C.B., has been appointed 
Permanent Secretary of the new Department, to 
whom ali correspondence should be addressed at 
Department of Scientific and Industrial Research, 
Great George Street, Westminster, S.W. 


In the course of a reply to a deputation from 
the Joint Board of Scientific Societies last month, 
Lord Crewe (Lord President of the Privy Council 
and President of the Committee of the Privy 
Council on Scientific and Industrial Research), 
stated that, amongst other assistance, the Govern- 
ment proposed to vote annually money for pur- 
poses, such, for instance, as those cases in which 
an individual research worker needed a grant in 
order to enable him to get on with the problem he 
had in hand, There were also some scientific soci- 
ties which stood in need from time to time of assist- 
ance to enable them to carry on research work, and 
such assistance would be given where necessary. As 
to the finances of the National Physical Labora- 
tory, these would be given the most careful con- 
sideration by the Advisory Committee, because the 
value of the work done at Bushy was fully recog- 
nised. Closely related to the question of industrial 
research was technical school training, and the 
conclusion had been arrived at that the present 
regulations under which technical schools received 
public money, apart from university institutions, 
were not up to date for modern conditions. It was 
therefore proposed to discuss with the local authori- 
ties concerned certain new draft regulations. 
Further, the Government had decided that special 
increases would be made to the estimates of the 
Board of Education for assisting local authorities 
managing technical schools. In addition, im- 
portant arrangements would be made for the train- 
ing of technical teachers and for granting of 
scholarships, in order to carry to the universities 
selected industrial students. 
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Influence of Gases in Iron and Steel. 


At a meeting of the Birmingham Branch of the 
British Foundrymen’s Association held on Novem- 
ber 27, Mr. J. Shaw (President of the Branch), in 
the chair, a lecture was delivered by Mr. J. E. 
Fletcher, M.I.M.E., of Dudley, on ‘‘ The Influence 
of Gases in Iron and Steel.”’ 

The Brancu-PREsIDENT, in opening the meeting, 
extended a welcome to Mr J. Ellis (President of the 
Parent Association), who was there in his official 
capacity. 

Mr. J. Extis complimented the officers of the 
Branch upon the maintenance of its work, which 
was of the first importance, as the Association, par- 
ticularly at the present time, mainly existed 
through its Branches. He earnestly appealed to 
the members to see that each did his share in 
realising the aims of the British Foundrymen's 
Association, and seeking to extend its membership. 

Mr. Fietcuer then proceeded to deliver his 
lecture as follows, showing also an excellent series 
of limelight views :— 

The precise constituency of molten cast-iron and 
steel is to a large extent unknown. That it must 
contain in solution iron, carbon, silicon, man- 
ganese, phosphorus and sulphur fwe know; but 
exactly how these metals and metalloids occur when 
in the liquid state we cannot yet with absolute cer- 
tainty define. 

Our experimental evidence is gained from chemi- 
cal analysis and microscopic examination from the 
solid material alone, but research has revealed the 
fact that the above-named elements are largely pre- 
sent_combined with one another, the constituents 
carbon and iron alone existing in the free state. 
It may further be remarked that the two latter 
elements carbon and iron are usually found in both 
the free and combined states in all carbon-iron 
alloys, excepting perhaps that free carbon is not 
found in low-carbon steels. 

No apology is needed for urging the claims for 
the clearer view of these now well-known facts, 
and, seeing that there is no explanation to the 
things which happen to the structure of iron and 
steel during the melting and solidifying periods 
except through the medium of the chemistry and 
metallurgy of the materials concerned, it is obvious 
that the scientific view is the practical one. 

It is established that the elements which are 
found combined in commercial iron and steel are 
of the following order :— 

(1) Iron and carbon are combined as carbide of 
iron (F,C). 

(2) Iron and silicon are combined as silicide of 
iron (Fe,Si or FeSi). 

(3) Iron and phosphorus are combined as phos- 
phide of iron (Fe,P). 

(4) Iron and sulphur are combined as sulphide of 
iron (FeS). 

(5) Manganese and carbon are combined as 
manganese carbide (Mn,C). 

(6) Manganese and sulphur are combined as 
manganese sulphide (MnS). 

Taking two illustrations representative of iron 
and steel castings, the chemical and constitutional 
analyses can be expressed as follows :— 


Steel Casting. 


Per ce Per cent. 
4.80 


Carbon “de 0.32 Carbide of iron id 
Manga”ese ... . 0.60 Carbide of manganese 0.56 
Silicon 0.35 Silicide of iron 
Phosphorus .. . 0.08 Phosphide ofiron ... 0.43 
Sulphur . 0.05 Sulphide of manganese 0.13 
Iron ... . 98.60 Free iron 98. 


- 


Cast Iron, 
Per cent. Per cent. 
Carbon (graphitic) 3.10 Graphite 3,10 
Carbon (combined) . ... 0.50 Iron carbide ... 
Silicon one 2.50 Iron silicide ... 12.50 
Manganese ... 0.60 ganese carbide .... 0.40 
nganese hide... 0,24 
Iron ... 92,50 Free iron = W241 


But, although these cémpounds have been 
separated by means of chemical analysis, the 
microscope has revealed other facts, and the re- 
cording pyrometer by traci the characteristic 
curve of cooling of the metal has brought out the 
fact that during the freezing and cooling of cast 
iron or steel, certain constituents of these alloys 
solidify first, and are followed by others, in ordered 
succession. 

In cast iron, for example, the microscope reveals 
a constituent which is a mechanical mixture of iron 
carbide and iron, known as the eutectic, containing 
4.3 per cent, of carbon, and also another somewhat 
similar constituent containing 0.9 per cent. of 
carbon, known as the eutectoid pearlite. Such con- 
siderations enable us to express the constitutional 
analysis of the cast iron in another form thus :— 


Graphitic carbon... ae .. 3.19) Analysis in cold 
Phosphide eutectic ... ... 10,00] state after slowly 
Eutectoid pearlite (containing Mn,C.) 33.30 - cooling down from 
Silico-ferrite (containing free iron) ... 40.86 the melting 
Silicide of iron on 12.50 point, 


Now, such a metal as the above when quenched 
from the molten state in iced brine is, when 
examined under the microscope, practically free 
from graphitic carbon. Chemical analysis shows 
that the carbon is in the combined state, and the 
constitutional analysis then becomes :— 


Per cent. 
Eutectic containing 4.3% carbon... 77.26 
Phosphide eutectic containing carbon 1.98%, Analy 
iron 91.19%, phosphorus 6.89% ... ... 10.00- olten 
Manganese sulphi 0,24 tate. 


This analysis is important in its chief charac. 
teristics, for it is the nearest evidence we have 
concerning the constituency of molten iron. The 
argument is that if quenching fixes the constituents 
present at the time of so doing then the micro- 
scopic representation of the quenched alloy must 
be closely that of the virgin molten metal. The 
author has made many such experiments in the way 
of quenching various carbon iron and other alloys 
from the molten state, and canndét tear himself 
away from the conclusion that there are definite 
structures even in the liquid metal itself. The two 
eutectics mentioned in the foregoing quenched 
sample analysis very possibly have their structures 
defined whilst in their molten condition, though 
the silico-ferrite crystallites may not, seeing that 
they grow at the expense of the iron or ferrite in 
the eutectics. 

It is unconventional perhaps to consider eutecties 
as existing above the. temperatures of their 
melting points, bait it is certain that the 4.3 
per cent. carbon eutectic can be superheated to 
1,500 C. (the melting point of iron), and on being 
quenched will still reveal under the microscope its 
characteristic stratified honeycomb. structure, The 
silico-ferrite crystallites are in such circumstances 
small, but of the characteristic fir-tree or dendritic 
structure. On measuring up the micrographic 
areas the relative volumes of eutectic and silico- 
iron crystals are true to the analysis given. 
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It may be that there are liquid iron crystals, as 
Quincke and Schenk have surmised, in a liquid 
matrix of eutectic composition, and that these 
crystal forms and the eutectic structure are pre- 
served by sufficiently brisk quenching from the 
molten condition. Gases are imprisoned or dis- 
solved in all molten metals, amd in cast-iron and 
other eutectic-containing metals or alloys these 
gases are very probably the formative or directive 
element in the growth of the honeycomb-like 
structure of the primary eutectic. ’ 


Fic. 1. 


The flow-line structure always having a direction 
towards the upper and hotter portions of the 
freezing mass of a eutectic ingot give the impres- 
sion of fine gas streams set in motion by con- 
vectional forces, just as the streams of steam 


bubbles are given convectional fiow in a boiler, - 


(Fig. 1.) It may be that the primary gas streams 
in flowing through the semi-liquid carbide of iron 
plate-like crystals make the paths through which 
the ferrite (more or less carburised) enters and 
freezes, such freezing action being immediately 
afterwards followed by that of the carbide. 

In Fig. 2 is shown a pure eutectic iron which has 
been quenched from the melting point. Fig. 3 
shows the same metal quenched in iced brine after 
superheating to 1,500 C. (370 above its melting 
point). Fig. 4 illustrates a cast iron of similar 
analysis to the typical one, quenched from above 
the melting point, whilst Fig. 5 shows the same iron 
when slowly cooled to room temperature. 

Now the structure of a cast iron must have some 
relation to the primary one it received in the blast 
furnace. The iron was reduced there from the ores, 
and descending became carburised by contact with 
the coke and carbon-monoxide gas, the latter being 
the chief carbonising agent: Finding its way to 
the hot zone of the boshes #t has absorbed suffi- 
cient carbon to make a fusible alloy, and in such 
state it flows down into the hearth, having a com- 
position approximately that of the eutectic (4.3 per 
cent. carbon), and having by that time probably 
a distinctive structure. If this eutectic alloy has 
not absorbed enough carbon to become the true 
4.3 per cent. carbon eutectic, or if it becomes 
Ressemerised by the blast, then iron crystals are 
thrown into the eutectic, and the structure has then 
the constituency of iron crystals plus eutectic. 


These crystals become more or less carburised, 
. but though they grow during the slow cooling in 
the casting bed they preserve their entity, and 
possibly do so to the end of their life, when they 
may be found as part of the crystalline structure 
of a mild steel. Let us briefly consider the changes 
which take place during the reduction of the ore in 
the blast furnaces and onwards to the completion 
of the alloying period in the hearth of same. 
Whilst the ores are being reduced the oxides of 
silicon, manganese and phosphorus remain un- 
affected. During this period the iron oxides are 
attacked by the carbon-monoxide gas which is the 
principal reducing agent, as it is the chief car- 
burising medium.. Now each particle of iron oxide 
must come into contact with the reducing gas or 
with the carbon of the coke. The latter contact 
cannot be so great a factor as is sometimes con- 
sidered, seeing that the coke descends in large 
measure unbroken into the hearth. 

It can be shown that when the reduction of the ore 
is accomplished by means of the gas CO, then about 
1.2 lbs. of the gas CO, are set free for each pound 
of iron reduced. At the temperature of such re- 
duction, say, at 1,400 deg. F., the volume of the gas 
is about three times its bulk at 60 deg. F.; hence, 
it will he possible to prove that each pound of iron 
oxide Fe,O, in the ore when attacked by the gas 
CO liberates over 5,000 times its volume as CO, gas. 
It is not, therefore, difficult to imagine as a result 
of such gaseous action the porous nature of the 
reduced iron, aptly called s This may be 
called the first stage in the gas-absorbing tendency 
of iron, for it is impossible to reasonably conclude 
that within the meshes of the spongy iron there 
can be freedom from gas imprisonment, 

The presence of hydrogen in the gases imprisoned 
by the above section is readily understood when we 
consider that the gases which attack the ores are a 
mixture of (1) moisture evaporated from the blast, 
ores, flux and fuel; (2) air; (3) carbon-dioxide gas, 
CO,, from the decomposition of the limestone, and 


(4) carbon-monoxide gas, CO, produced by the part 
combustion of the coke and liberated by the ore 
which is partly reduced by direct contact with the 
carbon of the coke. 

Let us further look at the reduced iron as it 
meets the stream of CO gas, and as it further 
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cemes into contact with the carbon of the coke. 
This contact brings about the cementation or 
carburisation of the spongy iron. 


Thus 4Fe+CO=Fe,C + FeO (1) 
and Fe0+C=Fe+CoO (2) 
also 3Fe+C=Fe,C (3) 


Dr. Stead and others have shown that the car- 
burisation of iron by blast-furnace gas is possible, 
the CO present therein being the medium. Here, 
again, we see the influence of gas in the history of 
the evolution of pig-iron. 

During the carburisation of the spongy iron be- 
fore the hearth is reached it can be shown that 
gases having from 1,200 to 1,500 times the bulk of 
the iron operate upon it; most of it is absorbed in 
carburising the iron, Fe,C (iron carbide) being 
formed, but a considerable portion is liberated, 
and it is certain that some of it is occluded or 
imprisoned within the iron mass. This is the 
second stage in the gas-absorbing tendency of iron, 

When the carburised metal reaches the blast- 
furnace hearth it is accompanied by the newly- 
formed slags. It is in the hearth area where the 
alloying with the metalloids silicon, phosphorus, 
manganese takes place. These elements enter the 
iron by way of the slag, and do so by expelling 
a certain portion of the iron carbide from the 
molten almost entectic iron. It is impossible to 
corivey this phenomenon except by chemical for- 
mule. Thus silicon enters the pig-iron according 
tc the reactions :— 

Fe,C +Si0, = Fe,Si+ FeO +CO 
or 2Ke,C + SiO, = Fe,Si + 4Fe +2C0. 

The silica of the slag attacks the iron carbide in 
the molten iron; silicide of iron is formed, liberat- 
ing iron crystals and the gas CO escapes. Ap- 
proximately, in 100 lbs. of pig-iron containing 
1 per cent. of silicon, 2 lbs. of the gas CO are set 
free during the absorption of the silicon from the 
slag. 

When manganese enters the pig-iron the carbide 
Mn,C is formed. Here, for every per cent. of 


manganese absorbed by the metal from the slag, 
about 0.5 lb. of CO gas is liberated per 100 lbs. of 
pig-iron produced. The reaction is here of the 
kind : 
3 MnO + Fe,C=Mn,C +3Fe+CO. 
Simiiarly phosphorus is absorbed by the car- 


burised metal, the carbide Fe,C being exchanged 
for the phosphide Fe,P, the phosphoric acid P,O, 
being the object attacked by the carbon of the car- 
bide and CO gas is set free. Here about 2} lbs. o* 
CO gas are liberated, when 1 per cent. of phos- 
phorus passes into 100 Ibs. of pig-iron. In a normal 
No. 3 Staffordshire part-mine foundry pig-iron I 


have estimated that about 6} lbs. of CO gas are 
liberated during the alloying of Si, Mn, and P in 
the hearth. This, at 1,500 deg. C., is equivalent to 
about 1,200 times the volume of the melten iron 
acted upon. 

Summarising the above we see that the gas CO 
plays a very important part in (a) reduction of the 
ores, (b) carburisation of the spongy iron, and (c) 
alloying of the molten iron in the hearth with Si, 
Mn and P. 

In process (a) the gases liberated or used are 
about 5,000 times the volume of the oxide of iron 
in the ore; in process (b) they are about 1,200 
to 1,500 times the volume of spongy irgn, and in 
process (c) they are about 1,200 times the volume 
of liquid iron. 

I have further estimated that during the melting 
and conversion of pig-iron into steel in the open- 
hearth steel process, the gas CO being — the 
chief factor in the reduction of the metalloids Si, 
Mn and P, there is liberated through the slag gas 
GO equal to:—(1) During melting period about 30 
times the pig-iron volume; (2) during boiling 
period about 50 times the pig-iron volume; (3) 
during finishing period about 10 times the pig-iron 
volume. 

In such process the greatest gas evolution is 
where the liquid metal pressure is least, viz., near 
the surface of the bath. If the melting and re- 
duction or elimination of the metalloids is carried 
out at too high a temperature the slags become 
highly ferrous in characer, and the gas evolved 
during the boiling period is greater in volume; 


hence the boil is vigorous and wild in character, . 


the resulting metal being high in occluded gases, 
unless means are taken to quieten or kill it in the 
finishing process, or by means of deoxidising addi- 
tions such as aluminium, silicon or titanium. The 
tendency is towards a thick slag through whic' 
the gases must escape whenever the conversion 
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temperature is excessive in the presence of an oxi- 
dising atmosphere. 

It is interesting and useful to observe, in pass- 
ing, how slags have an influence on the gas prob- 
lem. It has already been pointed out that in the 
hearth of the blast furnace, where the metal lies 
fluid under the blanket of slag, the influence of 
temperature causes an interaction between the car- 
bon in the iron and thw silicon and phosphorus in 
the slag. The silicon and phosphorus under cer- 
tain temperature and slag analysis conditions enter 


the slag, and the gas CO escapes. Now, if the slag 
is thick and viscous, it is resistant to the gas 
escape, and the tendency is then for the iron to 
retain some of the gas. Thus, certain highly basic 
slags, when operating in cool-working furnaces, 
produce pig-irons whose appearance at once indi- 
cates the gassy nature of the fluid metal; the upper 
surface of the pigs being covered with blow holes. 
In both the blast furnace and open-hearth steel 
processes it is reasonable to ‘conclude that a not in- 
considerable portion of the gases operating during 
the reduction and conversion: periods must become 
imprisoned within the metal structure. That such 
gases do become so occluded has been proved, and 
several metallurgists, notably Troost, Hautefeuille, 
Stead and Baker, have shown the composition and 
the amount liberated under certain conditions. 
The more recent experiments have shown that when 
pig-iron or steel is heated to 900 deg. C. and over, 
and the gases exhausted in vacuo, these are found 
to consist of hydrogen and carbon monoxide in 
almost equal volumes, but little nitrogen being 
present. Even alloy steels yield under the same 
high-temperature heating in vacuo similar gas 
analysis, viz., CO 45 to 50 per cent., H, 50 to 55 
per cent., recent research by Roylston and Donald- 
son having proved that the different metalloids 
present influenced the amount of the occluded 
gases. 

* Now, as gases expand considerably under the in- 
fluence of such temperatures as prevail in iron 
smelting and refining operation, it will readily be 
seen that in the reduction, carburisation and alloy- 
ing of the metalloids in the blast-furnace hearth 
the use of specially high-temperature smelting yields 
metal containing large quantities of occluded gas. 
In the cupola, air furnace or steel-melting furnace, 


where a certain amount of decarburisation and re- 
moval of silicon, phosphorus, managanese and sul- 
phur takes place, it will be found that such re- 
moval of metalloids is brought about by the in- 
fluence of the gas CO which in the process escapes 
into the slag and away. 

(1) Thus in the air-furnace reaction, producing 
a lower-carbon cast iron, and in the steel-melting 
furnace the operation of .carbon elimination is 
expressed by the equation :—Fe,C +O=3Fe+CO. 
(2) The action of desiliconising 1n the cupola, air 
and steel furnace 1s thus expressed :—Fe,Si+20 
=Si0,+2Fe. (3) The action of manganese elimina- 
tion is expressed thus :—Mn,C +40=3Mn0+CO. 
(4) The action of dephosphorisation is as follows : 
--2Fe,P +50=P,0,+6Fe. 

In all the above operations the tendency (where 
the temperatures are in excess of those necessary 
for the reactions as given to occur) is for the oxides 
FeO or Fe,O, to form first, these being attacked 
later by the carbon present, iron being liberated 
thus :—Fe0 +C=Fe+Co. 

Such actions undoubtedly occur because the low 
temperatures necessary to oxidise the Si, Mn and 
P are always exceeded in actual practice, and 
ferrous slags are produced. Hence the gas CO 
always plays a part in the cupola, air-furnace and 
steel-melting actions. Excess temperature pro- 
duces gas evolution which must enter the metal 
being acted upon to a greater or less extent. 

The foregoing matter concerns more especially 
the theoretical explanation of the presence of gases 
in metals, such as cast iron and steel. Without 
such it is impossible to comprehend the part gases 
play practically in the evolution of the finished 
product. 

The fracture of the metals does to the practised 
eye convey a great deal, and an examination of 
the upper surface of cast iron as it runs into the 


pig-bed and of its cooled exterior is often an index 
to the effect of carbon, phosphorus and silicon. But 
the microscope is an invaluable and indispensable 
aid to the structure as is the recording pyrometer 
to the behaviour of the metal from its freezing 
point to the cold state. The use of the microscope, 
however, is an acquired art which requires long 
practice, and it cannot be too strongly urged that 
the effects of temperature, slow and rapid cooling, 
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the influence of mass on the structure of cast iron 
and steel of varying analysis must be studied 
closely before the microscope can yield really useful 
results. Similarly the cooling curves taken from 
small samples may be misleading. Thus two smail 
ingots of cast iron may be made from the same pig, 
ene being * carefully protected from oxidation 
during melting, the other free to surface oxidation. 
If such samples are melted and superheated to 
temperatures much in excess of their actual fusion 
points the cooling or freezing-point curves will be 
dissimilar though there may be but little difference 
in the two analyses. 

A low-silicon pig-iron was so melted and the 
cooling curves fo. were as shown in Fig. 7. The 
jog in the curve A here indicates the fact that the 
iron oxide formed during the superheating of the 
sample had partially oxidised the carbon of the, 
carbide, and had caused a separation of free iron 
crystals from the eutectic. This separation takes 
place at a higher temperature than that of the 
normal pig-iron, and is shown by the jog in the 
curve at point P. 

In the study of the gas influence the principal 
use of the microscope is in tracing the difference 
in crystalline structure between the outer rapidly 
cooled and the inner slowly cooled zones of a cast- 
ing, and if the cooling curves are taken simul- 
taneously at each of these zones then in many cases 
the difference in the freezing behaviour with its 
action on the phenomena of shrinkage and contrac- 
tion may be observed. Thus in a high-phosphorus 
iron there is considerable segregation of the 
phosphorus (as phosphide eutectic) towards the 
centre of the casting mass, and it is not unusual 
to find this reflected in the cooling curves taken 
from the exterior and the interior of the casting. 
The reason is, of course, that the higher phosphorus 
content of the interior lowers the freezing tempera- 
ture there. 

The mechanism of the freezing or solidification 
of iron and steel is a most fascinating study, and 
this can only be attacked by the aid of the micro- 
scope, bringing to our help the practical observa- 
tions of long foundry experience. 

Just previous to the commencement of freezing of 
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cast iron or steel the liquid metal may be con- 
ceived to consist of an agglomeration. of liquid par- 
ticles or crystals of iron more or less carburized, 
silicide and phosphide of iron, carbides of iron and 
manganese, and of the sulphides of iron and 
manganese. 

First there separates out and freezes at the 
mould surface, and at right angles to it, crystdl- 


lites, or fir-tree shaped dendrites of partly car- 
burised iron in the midst of a mother liquor which 
is made up of carbide, phosphide, silicide and 
sulphide of iron and of manganese carbide and 
sulphide (Fig 6). Almost immediately afterwards 
the silicide of iron freezes around the iron crystal- 
lites. These crystallites as they freeze eject their 
occluded gases which they (as liquid crystals per- 
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haps) originally contained, into the mother liquor, 
or eutectic. As the iron (or silico-iron) crystals 
aew x8 and grow laterally the gases are driven in- 
wards, producing a flow of the mother liquor in that 


direction, towards the hot and fiuid mass centre. ~ 


The volume of any such partially frozen portion of 

the metal is then always :— 

Primary Crystals+ Mother Liquor+Ejected Gases 
B 


As A increases B decreases, whilst C simul- 


taneously decreases. In cast iron the mother liquor - 


B contains the segregates, slag oxide and sulphide 
particles, together with the graphite flakes or 
grains which escape with the gases into the hot 
fluid portions, which when frozen contain the 
highest percentages of these impurities. The gases 
thus liberated travel to these hot zones in the cast- 
ing which are the last to freeze, and if there is no 
way of escape to the surface of the ingot or cast- 
ing, or by way of the riser, then gas cavities or 
pipes must occur. 

The function of feeding is therefore evident. 
As freezing progresses from the outside of a cast- 


‘ing inwards, driving the gases thither, unless a 


path is kept clear, and hot fluid metal can take 
the place of the gas bubbles or streams, gas cavities 
or sponginess must remain. 

In a Paper on this subject given before the 
Staffordshire Iron and Steel Institute in 1907 I 
first pointed out how the crystallisation is in- 
fluenced by the gas streams. Thus in a — ingot 
the crystals forming at the surfaces of the chill 
mould start in their career of freezing at right 
angles to these cooling surfaces. The crystals form- 
ing at the corners must meet one another in their 
growth, and there is produced at each corner of the 
ingot a plane of weakness. At the bottom of the 
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mould there grow crystals which in freezing meet 
the crystals growing from the sides, and there is 
formed a pyramid whose surfaces are planes of 
weakness. Along these planes the ejected gases 
travel together with the segregates and slag par- 
ticles, eventually reaching the central axis of the 
ingot, through which they ascend to the ingot top. 
The action of the gases which escape into the 


mother liquor when the primary crystallites begin 
to form and grow is much more important than has 
been generally considered. The natural tendency 
of the primary crystallites to grow at right angles 
to the mould side or chill surface is disturbed in 
many cases by the influence of the gas streams, 
whose direction is always towards the point of 
easiest escape. This direction of flow is, of course, 
towards the hot fluid mass centres, and naturaliy 
upwards. In a series of small cast-iron ingots of 
taper form the direction of the gas streams and 
of the primary crystals is clearly seen in the frac- 
tured surface as illustrated in Figs. 8 and 9. This 
surface when polished and etched was examined 
under the microscope, and it was proved ‘that the 
curved lines of the fractured surface corresponded 
to the directions of the long axes of the primary 
crystallites, and to those of the plate-like crystals 
of eutectic. Fig. 10 illustrates’ the manner in 


which the minute gas bubbles are imprisoned be- . 


tween the arms of the fir-tree crystallites in an 
alloy steel well known for its viscous character dur- 
ing the freezing stage. 

When there is no exit at the top of a casting 
whereby the liberated gases can escape these will 
flow towards the vent wherever this is placed, and 
I have in one case observed a downward flow. Here 
a small ingot was run from the bottom through a 
trumpet runner as commonly used in the casting 
of steel ingots in closed top moulds. The mould 
was first filled with molten slag, which was imme- 
diately afterwards displaced by molten white cast 


iron. The result of the experiment is shown in 
Fig. 11, the gas paths being downwards. In cast- 
iron ingots the phosphide of iron, and the 


sulphides, together with the graphite liberated, 
travel along the planes of weakness, being assisted 


thither by the propelling action of the escaping 
gases. The study of the freezing of the metal in a 
simple ingot is very valuable, as from this one can 
turn to more intricate cast forms and get explana- 
tions to many of the mysterious happenings and 
the reasons for common failure, 

Messrs. A. W. and H. Brearley in a recent Paper 
on ingots, when dealing with the normal freezing 
of the primary crystals in steel, accounted for the 
centtal pipe or cavity by concluding that as the 
crystals and mother liquor freeze from the ingot 
exterior to the interior, the shrinkage of such 
crystals leaves a shrinkage or contraction cavity 
in the axis of the ingot. The lower part of the 
ingot cavity, they argued, becomes filled with 
hot metal from the upper portion or head, the more 
effectively if the head is kept hot by means of a 
sand top or of a heated one, as in Sir Robert Had- 

*field’s method. Now this plausible explanation 
does not really meet the case, and to understand 
why the pipe in the top of an ingot of well-melted 
or killed steel is of the normal shape, one must 
better define what shrinkage really is. 

Imagine a square ingot of parallel sides. The 
freezing commences at the outer envelope, the 
crystals as they form growing normally towards the 
ingot centre. Brearley says that the crystals as 
they freeze grow in the mother liquor, and at the 
expense of the same. They at length meet one 
another at the ingot centre, and, on cooling, con- 
tract or shrink, leaving a cavity, which, in the 
bottom portion of the ingot, becomes filled or fed 
with liquid metal from the upper portion. Now, it 
must be taken for granted that the crystal shrink- 
age is uniform throughout the metal mass, hence 
at all points above the apex of the base pyramid 
the shrinkage at each end of the imaginary line 
of crystals running from the mould face to the 
axis should be the same. This would mean that the 
shrinkage pipe or cavity would be a parallel square 
hole reaching to the top of the ingot, which 
is not the case. The-usual pipe is, of course, a 
cavity having the form of an inverted cone. Even 


in a square ingot the cross section of the pipe is 
usually circular, as is clearly shown in Fig. 12, 
which is the photograph of a typical ingot. 

By admitting that as the crystals in the above 
case form they eject a portion of their occluded 
gases into the mother liquor, it is easy to see that 
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a portion of these gases is gradually driven to the 
axis, where it ascends by way of the liquid centre. 
These gases, as they flow axially and ascend, leave 
cavities in their wake, which are more less filled 
with molten metal. If the metal is at all viscid, 
the whole of the gas does not reach the ingot top, 
and hence is trapped. Each stratum of metal 


drives its ejected gases towards the axis; hence,: 


as these gases rise, they increase in volume, being 
added to at each stratum. If the increasing density 
of the metal towards the ingot top is ignored, the 
shape of the gradually growing central gas globule 
would be a sphere. But the density of the metal 
diminishes as the top is approached, and the tem- 
perature sikewise increases; hence the otherwise 
spherical bubble becomes pear-shaped, and when 
it reaches the frozen crust, which it cannot always 
penetrate, the top of the pear is flattened. In the 
cases where the top of an ingot is purposely chilled 
by pouring water thereon, as was the practice in 
some works years ago, the inner cavity is circular 
in section, and smooth-sided, indicating clearly the 
pressure of the pent-up gases (Fig. 13). By ¢al- 
culating the difference in volume between the 
liquid and the solid ingots, it will be found that the 
volume of the pipe or cavity in otherwise sound, 
well-killed steel corresponds very nearly to such 
difference. 

This leads to an important question. Is the 
phenomenon of shrinkage connected with the 
volume of occluded gases, or, rather, with that 
of the gases escaping during the freezing of iron 
and steel? There are many evidences in favour of 
such a conclusion, A case in point was that of 
a mild steel block, which was cast from a ladle 
of well-melted steel held in the ladle accidentally 
until close on the point of setting or congealing. 
The nozzle gave out, and allowed of scarcely any 
steel rising in the casting head or riser. When 
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cold the block was found to have contracted less 


than 1-16th of an inch per foot. The metal under 
the rising head (which was less than } in., and 
should have been 8 ft.), when planed, revealed no 
pipe or cavity, and was free from blow-holes. ‘The 
weight of the casting indicated soundness. Does 
not this point to the fact that here the gases escaped , 
freely during the slow rising of the steel in the 


mould, and that the finally occluded gases remain- 
ing in the metal mass were in a fine state of 
entanglement between the crystals, uniformly 
throughout the mass? A similar casting made in 
the same heat from the more fluid steel piped deeply 
in the rising head, and contracted normally at the 
rate of 0.2 in. per foot. 


In another case a grey cast-iron cylindrical block 
was cast, in the centre or axis of which was fixed 
an iron tube twice the depth of the block. The 
molten iron was run into the mould surrounding 
the central tube or core. The iron tube was next 
filled with metal and the whole allowed to cool 
down slowly (Fig. 14). When parted through near 
to the upper surface of the block at Y Y, the ex- 
pected ring-shaped pipe was found in the outer 
ring, but the inner tube was found to be perfectly 
filled with metal, which had not contracted.’ The 
“inner ingot was again parted through just above 
the block at X X, and here again no contraction 
had occurred, though at the top of the inner tube 
or ingot there was slight shrinkage. Two gas 
cavities were found in the inner ingot, one at the 
top, and another almost opposite the top of the 
cylindrical block. The explanation would seem to 
be that the metals in the lower half of the inner 
ingot, being surrounded by a heated mass of the 
same temperature, could freeze so slowly, as to 
eject its gases axially and upwards, the bubbles 


' being perfectly replaced by liquid metal. Hence 


the lower half of the central ingot did not contract. 
The escaping gas met the bridge of congealed metal 
just above the block, and was imprisoned, forming 
the lower cavity. The gases in the upper half of 
the tube escaped to the top, forming there the usual 
pipe. ° 

Whenever castings are made in chilled moulds, 
there must be shrinkage or contraction. Here the 
rapid freezing tends to the formation of small pri- 
mary crystals, and these, becoming quickly inter- 
locked, imprison small gas bubbles between them- 
selves. ‘The cooling down of the mass later causes 
very considerable shrinkage of the gas bubbles, 
for a little consideration will show that each gas 
globule will occupy much less volume at 60 deg. 
F. than at, say, 2,000 deg. F. (less than one-fourth). 
Ledebur years ago called attention to the difference 
in shrinkage of various cast irons, and both Keep 
and West, in the U.S.A., and Professor Turner have 
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done great service to foundry science in showi 

how volumetric changes during the freezing ane 
later cooling of iron varies with differing analysis. 
The clearest illustration of the relationship between 
the chemica] analysis of cast iron, and the behaviour 


during- cooling from the freezing point, with the 
accompanying shrinkage, has been given by Pro- 


fessor Turner. He has related the freezing and 
the shrinkage curves, and in typical cases has 
shown that each grade and type of pig-iron expands 
on freezing, and shrinks in its own characteristic 
way. It was proved by Professor Turner, with 
Messrs. Coe and Hague, that when either silicon, 
manganese, or phosphorus are added to a pure 
carbon iron, either singly or together, there is an 
expansion at the moment of freezing. In white cast 
iren, containing about 3.5 per cent. carbon and 96.5 
per cent. iron, there is no such expansion, but a 
rather rapid shrinkage or contraction. The addition 
of silicon alone up to 8 per cent. increases the ex- 
pansion regularly, and similary the addition of 
manganese alone up to 2} per cent. increases the 
primary expansion, the amount of such expansion 
per unit of the metalloid added being roughly the 
same in silicon as in manganese. Now, when the 
two elements—-silicon and manganese—are added to 
the 3.5 per cet. carbon iron, it is found that the 
primary expansion is increased, and if a third 
element—phosphorus—is added, there is a further 
increase. In all cases there is a halt in the rate 
of shrinkage, and often a considerable second ex- 
pansion, when the recalescence point, known as the 
pearlite point, or Arl (about 700 deg. C. in most 
cast irons), is reached during the cooling down 
from the freezing or solidification point. In the 
case of a grey Northampton iron containing 38.5 
per cent. silicon, 0.5 per cent manganese, and 1.25 
per cent phosphorus, the volume of the metal in. 
creased at the moment of freezing, and on further 
cooling did not really commence to shrink until 600 
deg. C. or below was reached. 


Now there is a very great importance to be at- 
tached to these facts. They teach us that, just after 
freezing commences—i.e., when the primary fir-tree 
form crystals begin to form next to the mould 
surface—a certain amount of the iron carbide de- 
composes, and is thrown out into the mother liquor 
(eutectic) as graphic fiakes. This is one possible 
reason for the primary expansion. But when these 
silico-ferrite crystallites form they liberate a certain 
quantity of heat, and at the same time eject a-con- 
siderable volume of the gases they held in solution 
when liquid. These gases, when thfown into the 
thin fluid mother liquor, would contribute to the ex- 
pansion of the whole metal mass at that moment. 
When phosphorus is present the mother liquor is 
made increasingly fluid, and capable of holding 
more gases in solution, and of permitting their 
ready flow. The gases then, as may be argued from 
the appearance of the micro-structure, as quenched 
in this range of temperature, must be widely dis- 
tributed as minute bubbles. At the point of recales- 
cence (about 680 deg. to 710 deg. C.), there 1s 
another expansion (generally) connected, as Pro- 
fessor Turner suggests, with the liberation of more 
free carbon (temper graphite or annealing carbon), 
and probably. with a further increase in the volume 
of the gases as a result of the heat evolution which 
then takes place. Baker, in his experiments on 
the quantity of the gases drawn off from iron and 
steel heated in vacuo, proved that the greatest 
quantity is ejected at the recalescence point Arl, 
thus confirming the work of earlier investigators 
(Troost and Hautefeuille Miiller). More recently 
Charpy has proved that the expansion or dilata- 
tion of carbon-iron-silicon alloys is increased at 
the freezing point as the silicon content rises, 
whilst, on the contrary, the expansion at the re- 
calescence point is diminished.. (Fig. 15.) This 
confirms experiments made by myself on cast irons 
with varying silicon content some years ago, when 
I further found that manganese anil silicon together 
intensified such action. Generally speaking, white 
iron shrinks most, the more highly silicious irons 
shrink least. It has’ been proved that silicon and 
aluminium tend to retain the gases in a fine state 
of division within the cooling mass, the decom- 
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position of the carbide of iron being facilitated, 
graphite being liberated with considerable evolution 
of heat whilst the primary crystals are being formed 
or frozen. Hence grey silicious irons solidify 


_ slowly, and shrink least, because of the occluded 


gases present around and about them in the mother 
liquor, which is then in the ideal condition for the 
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free growth of the graphite flakes. It would seem 
that whenever the iron carbide 1n either the pri- 
mary crystal or in the eutectic is retained, as 1s 
the case when manganese or chromium is present, 
the speed of freezing is increased, and the gases 
liberated are driven rapidly into the more fiuid 
portion of the metal mass, where there is a ten- 
dency to shrinkage cavities. In low-silicon irons 
free from phosphorus high manganese (over 0.5 pet 
cent.) generally produces such results, especially 
if the casting temperature is low. In the case 
of high manganese irons with high carbon content 
used in rapidly-cooled castings, the difference in the 
shrinkage rates between the outer freezing zones 
high in combined carbon, and the inner zones of 
grey iron, not rarely results in pulls or draws in the 
outer skin, especially in the neighbourhood of in- 
ternal corners (where three planes meet). The 
presence of phosphorus is an aid to gas escape into 
the hot interior of a cooling casting. The increased 
fluidity given by reason of the fluid phosphide 
eutectic makes it easy to feed castings made from 
metal containing above 0.4 per cent phosphorus. 
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The feeding process is really the means of supplyin 
liquid metal to take the place of the gases which 
are being liberated, as the primary crystals are 
growing at the expense of the gradually diminish- 
ing mother liquor. When, by reason of low carbon 
content, the constituency of a cast iron is steely 
in its nature, then there is great danger of inter- 
nal sponginess, and, as the gases occluded are con- 
siderable in volume, and the difficulty in feeding 
increased, through the rapid character of the 
primary crystal freezing, there may be brought 
about serious cooling straigs. 

The addition of mild-steel scrap to cast iron in 
cupola mixtures produces this class of metal; the 
curling and distortion during the cooling of plates 
or the like made from such indicates the trouble 
hinted at above. 

Similar difficulties occurred in the early days of 
steel-casting manufacture, when the relative values 
of silicon and manganese were little understood. 
Innumerable contraction troubles resulted from the 
use of high-manganese and low-silicon steel—i.e., 
0.9 Mn. 0.1 Si—whereas the. employment of higher 
silicon—0.3 to 0.4—with lower manganese—0.4 to 
0.5—has mitigated the evil. 

.. The question of hot casting is, of course, allied 
to the problem of shrinkage and of gas exit. 
Generally, it may be stated, when the metal is 


hot cast—i.e., its molten temperature is higher 
than that necessary to melt it simply—the gases 
which are liberated during freezing are driven into 
the hot interior, where, as they escape to the risers, 
their place is taken by liquid metal. There is a 
better distribution of the gases which remain in 
the cold metal, and less risk of blow-holes and gas 
cavities common with cold-cast metals. 

The late Mr. George Hailstone carried out re- 
searches of a useful character on what he called 
liquid contraction—i.e., the local contraction which 
takes place in the heavy part of a casting when 
the outside skin of that casting has solidified, He 
connected gas inclusion, and the temperature of 
casting with the problem. It is clear that unless 


the temperature of casting iron exceeds the melting 


point of the way | crystals, and these rarely 
contain more than 1.8 per cent. carbon (namely, 
about 1400 C.), the certainty is that these primary 
crystals, in freezing rapidly, drive considerable 
quantities of gas into the central slow cooling mass. 

With hot-cast metal these gases are more uni- 
formly distributed throughout the casting, a greater 
part escaping through the risers or feeding heads, 
The importance of hot casting will be at once seen 
when dealing with pure irons of hematite and 
cold-blast character, low in total carbon, phos- 
phorus, and silicon. Such iron cools and shrinks 
rapidly, because its primary crystals freeze at a 
high temperature, and the mother liquor being 
more purely eutectic freezes rapidly. Being thus 
difficult to feed, owing to the passage through the 
‘* pasty ” stage (which can be so catty observed 
in the puddling process), the gases pent up in the 
mass centres of the casting become frozen in, and 
remain as shrink holes, or gas cavities. 

Cast irons which are high in silicon and phos- 
phorus do not suffer from the slow freezing of the 
eutectic. This mother-liquor, which is a kind of 
compound eutectic, has a longer freezing range 
than the simple 4.3 carbon eutectic. Moreover, 
during the freezing of the primary crystals the car- 
bide of iron therein decomposes, graphite being 
liberated. The heat evolved keeps the mother 
liquor in a fluid condition, and there is no 

pasty ’’ stage. Anyone who has observed the 
puddling of such irons will understand the differ- 
ence between the behaviour of a white refined iron 
of the old refinery plate t and that of a Lin- 
colnshire grey pig-iron. The latter is liquid for a 
much longer period than the former, and is most 
difficult to puddle, because the primary crystals 
remain for so long in an almost fluid condition, 
Manganese retains the carbide in the eutectic and 
assists the rapid freezing thereof. It also stiffens 
the primary crystals. It has a powerful effect in 
conjunction with silicon in suppressing the heat 
evolution at the pearlite point (about 680 deg. C.), 
as the cooling curves show. I have generally 
noticed that such suppression of the pearlite point, 
if accompanied by a lowering of the freezing point, 
indicates a tendency to rapid freezing ,of the 
primary crystals which are found to retain the 
austenitic condition even when slowly cooled. 

With reference to the character of \the gases 
occluded in iron and steel, a great deal of research 
work has been done, notably by Dr. Baker. Gases 
exhausted in vacuo from cast iron and steel at 
temperatures in excess of 900 deg. C. have given 
the following analyses :— 


Per cent. by volume. 
Carbon monoxide .. 45 to 50 
Hydrogen... 3 45 to 65 
Carbon dioxide Oto 5 
Methane ... Oto 8 
Nitrogen Oto 4 
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In cast iron the gas analysis is more variable than 
in the case of steel, nitrogen being present in much 
higher proportions, though in some experiments the 
gas analysis has been found to be much the same 
as in the case of steel. It would appear that the 
absorption of nitrogen in the tuyere region, and 
possibly during casting, has much to do with this 
fact. The later conversion and refining in the steel 
furnace may acount for its absence in the finished 
steel. It has already been hinted at that the 
office of CO in the blast-furnace reactions, and the 
presence of moisture in the blast and raw materials, 
most probably account for the presence of carbon 
monoxide and hydrogen in the occluded gases 
found always in iron and steel. These gases, mois- 
ture and CO, are found together in the high 
temperature of the tuyere zone of the blast fur- 
nace. The water vapour is dissociated in the 
presence of incandescent carbon, and the gases 
H,,and CO are the result of a reaction thus :— 
H,0+C=H,+Co0. 

The relative weights of the H and the CO are 
as 6.6: 93.4, which corresponds to the volumetric 
proportion found in the gases withdrawn from 
white-hot metal. It is highly probable that such 
a reaction as above cited takes place with extreme 
rapidity and vigour, and it is not difficult to im- 
agine the gases thus formed entering the liquid or 
semi-liquid metal as it enters the hearth. Such 
a theory, of course, opens the way to the 
problems concerning the retention of the indi- 
viduality or entity of the iron crystals dur- 
ing their entire existence from the pig-iron 
to the later steel state; from their birth in 
the reducing zone to the blast furnace, their 
after-life.in the molten state in the hearth, in the 
frozen state as pig-iron, in the re-melted condition, 
and in the refining stages of the steel furnace; 
followed by their final freezing as steel, and so on 
through the various after-chapters when reheated, 
rolled, or forged, heat treated and cooled. 

There is much to support the idea above ex- 
pressed, perhaps for the first time, though Dr. 
Howe has done much to foster ideas in this direc- 
tion. It is a remarkable coincidence, however near 
to the actual truth my surmise may be, that the 
analogy between the analysis of the gases drawn 
off from white-hot metal, and the quantitative 
analysis of the gaseous mixture produced by the 
water vapour and carbon reaction, is so close. 

The foregoing matter all illustrates the import- 
ance of taking into consideration the influence of 
gases in the foundry problem. Unless efficient 
means are taken to secure the easy escape of gases 
liberated during the soldification of cast iron and 
steel, the occluded gases which remain entrapped 
expand again during the recalescence, and may do 
further mischief, especially in the region of the 
spongy places, which, removed from possibility of 
proper feeding, may be the starting-places of cracks 
and fissures, the spreading of which may lead to 
serious accidents later. 

It is scarcely necessary to add that the major 
portion of foundry troubles are associated with the 
question at issue. The gases which are set free 
at the mould surfaces, , oe to the driving off of 
moisture in the sand washes or moulding com- 
—- or of the volatile matter in the same, 
elong to a different category, and should, of course, 
be dealt with separately. The practical value of 
our investigation is seen when the compositions of 
pig-irons is compared with their shrinkage per 
unit volume during the cooling down from the 
freezing point to the temperature of the atmo. 


sphere. The following table may be found useful 
in relation to what has already been said :— 


Combined Volumetric Class of 
carbon, Si. | Ma. | P. iron. 
x 
0.45 333 | 28| Coarse grey 
0.40 3.01 15] 13| 04 i Light grey 
0.95 2.35 10} 07 * Mottled 
1,20 215 | 09} 02) 04 Mottled 
1.50 | 210 | 10] 32 05 White iron 
5,00 0.20 07} 112 01 Spiegel 

Finally, the practical use of a thorough 


knowledge of the gas problem in foundry work 1s 
obviously in properly choosing the metals which are 
likely to give the soundest and strongest castings 
with the minimum of works difficulties. 

Also, in order to make the best use of such metals 
the design of the articles to be moulded should be 
such that the feeding of the portions which are 
the most remote from the possible feeding heads 
can be effectively carried out so that the gases can 
readily escape. There are innumerable cases of 
machine details so designed that hidden gas cavi- 
ties are inevitable. The junction of two or more 
planes, the disposition of massive and light adja- 
cent sections, and the discriminate placing of 
stiffening ribs and cores, to name the most im- 
portant of a number of points in casting design, 
need the close and studied attention of the 
draughtsman and designer. 

So important is this question becoming in these 
days of light high-speed heavily-stressed machinery 
that it is fast becoming imperative that the design- 
ing engineer should be thoroughly saturated with 
the principles of the metallurgy of iron and steel, 
and of the non-ferrous metals, 

It goes almost without saying that the foundry- 
man should seek without delay the close acquaint- 
ance of those avenues of metallurgical knowledge 
which are now open to him. The broad outlines of 
scientific research have already been drawn by those 
who have, through much difficulty and a succession 
of seeming failures, arrived at the explanation of 
many hitherto mysterious happenings. It is for 
the men in the works to fill in the outlines, and to 
discover many areas which are not open to 
laboratory researches alone. 


[The discussion on the Paper will appear in our 
next issue._-Ep. F.T. J.’’] 


Use of Copper for Casting. 


The Ministry of Munitions announce that ‘from 
January 1 no copper will be supplied for the purpose 
of casting brass or other copper alloy, and no brass 
or other copper alloy may be cast except for the pur- 
poses of Class ‘“‘A’”’ or Class “B”’ orders, under 
the Ministry of Munitions Circular L. 33. 


Non-corrosive Aluminium Alloys.—Certain aluminium 
alloys which were claimed to have considerable resist- 
ance to corrosion were the subject of a patent granted 
to G. Jacquier. The composition of one was :— 
Aluminium, 92 per cent. ; copper, 5 per cent. ; bismuth, 
2 per cent. ; silicon, 1 per cent. The silicon was intro- 
duced as silicon-copper, and the aluminium introduced 
after the other metals had been melted. Another alloy 
given had the composition :—Aluminium, 91 per cent. ; 
copper, 5 per cent. ; bismuth, 2 per cent. ; magnesium, 
2 per cent. Again the aluminium was added last. 
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Some Copper-Aluminium-Iron Alloys." 


By W. M. Corse and G. F. Comstock. 


One of the properties which aluminium bronze 
possesses to a higher degree than other important 
bronzes is that of dissolving iron when melted and 
retaining this element in the solid alloy. The 
standard aluminium bronze made extensively for 
small and ayerage castings by the Titanium Alloy 
Manufacturing Company contains 10 per cent. 
aluminium and 1 per cent. iron, and experiments 
have been made with larger:amounts of iron in 
bronzes containing 7 per cent. to 10 per cent. 
aluminium inclusive. The following gives some of 
the preliminary results obtained in the examination’ 
of these alloys. 

No alloys with less than 7 per cent. aluminium 
were used in this work, because they are too soft 
and weak to have any large degree of usefulness 
for castings in which strength is necessary. Ten 
per cent. aluminium was the higher limit adopted, 
because with more than this the alloys have very 
little ductility, and for this reason are not used 


SCALE IN. 


Lbs. 
LOAD. 
15000) ~ 
10000: 
0. THAL T 
1 Fe Fe | 
=~ 
= 
5000} — 
0. 
|B WAL 
15000. Fe 
10000! 
5000 
0. SHAL 
15000; Fe 4 
10000 
5,000. 
Fe 4 | 


Fic. 1.—Typican Loap-DEFoRMATION CURVES OF 
soME CopPpER-ALUMINIUM-IRON ALLoys. 


except in rare instances where great hardness is 
required and brittleness is not ruinous. Alloys 
with over 8 per cent. iron were not investigated, 
because of their unpromising character, judging 
from the other alloys tested, and also because of 
the difficulty of making such alloys and obtaining 
uniform castings. The tests consisted primarily of 
tensile tests on cast-to-size bars, and the Brinell 
hardness was determined on many of the stubs 
after pulling. A sufficient number of these alloys 
was examined with the microscope to indicate the 
general microstructures of all of them. 

The tensile test bars were cast in sand about 
8} ins. long and } in. in diameter between shoulders 
which were 2 ins. apart. At least four bats of each 
alloy were tested without machining, the surfaces 
merely being smoothed where necessary with a fine 
file, so that the true average diameters could be 


* Abstract from paper read at Annual Meeting of “American 
Institute of Metals, 1916 


measured with a fair degree of accuracy. Some of 
the bars from each heat were tested with the 
autographic mechanism in use on the. testing 
machine, so that load-deformation curves were 
obtained from which the proportional limit could 
be read. From the other bars the yield point was 
found by noting the load at which a deformation 
of 0.01 in. was produced on the 2-in. gauge length, 
as measured with fine-pointed dividers, Results 
from test bars showing flaws or other unsoundness 
in their fractures were discarded unless the defect 
had no harmful influence on the physical proper- 
ties; the figures tabulated below were then obtained | 
by averaging the results from the sound bars. 


The hardness tests were made on cross-sections of _ 


the ends of the bars cut after they had been broken 
in tension. A standard Swedish Brinell machine 
was used for this determination, with a 10-milli- 
metre ball, and pressure of 500 kilograms applied 
in each case for 30 secs. The hardness figure was 
obtained from the usual table after measuring the 
diameter of the depression with a microscope con- 
taining a tenth-millimetre scale mounted in its 
field of view. 

The results of the tests are here tabulated, and 
Fig. 1 shows accurate copies of some of the typical 
load-deformation curves. 


Table I. 
Alloy. Lhs. per sq. in. Elon 
Hard- 
% | Propor- vieia | Tensile | | | "No. 
area % No. 
Al. Fe. | tional | Point. | strength.| 
7 1 14,300 15,700 53,200 56.0 54.2 70 @ 
2 17,400 18,900 J 39.0 35.6 70 
3 21,300 23,300 74,500 38.0 32.2 80 
4 22,100 3, 76,400 38.5 35.7 89 
8 1 16,400 19,500 57,100 45.0 43.4 70 
2 | 18,200 600 | 63,800 | 39.0 | 39.2 
3 24,200 26,000 81,100 36.5 82.9 | 109 
4 24,800 26,300 82,100 35.0 32.0 | 109 
9 1 | 18,500 | 23,300 | 69,500 | 43.0 | 35.7 | 77 
2 | 22,400 | 25,800 | 78,300 | 30.5 | 27.4 | 109 
3 25,600 28,300 81.700 26.0 26.9 | 109 
4 26,400 28,500 83,000 23.0 23.8 | 109 
10 1 | 19,800 | 24,000 | 77,000 | 24.5 | 25.2 | 94 
2 | 22,200 | 26,700 2.600 | 21.0 | 19.2 | 100 
3 26,100 28,800 86,400 20.0 20.5 | 109 
4 27,400 30,000 88,600 17,0 18.5 | 119 


From this table it is seen that for the same 
aluminium content there is always an increase of 
proportional limit, yield point, and tensile strength 
with increasing iron content, and in general a 
rather less substantial decrease in elongation and 
reduction of area, In the same way, with constant 
iron content, the proportional limit, yield point, 
and tensile strength increase with increasin 
aluminium, while the elongation and reduction o 
area decrease. Furthermore, for a given strength, 
better ductility can be obtained with a lower 
aluminium and high iron alloy than with higher 
aluminium and low iron. Thus the 8 per cent. 
aluminium with 4 per cent. iron is better in every. 
respect than the 10 per cent. aluminium with 1 
per cent. iron, and even the 7 per cent. alu- 
minium with 4 per cent. iron is practically equal 
to the latter in strength, but far superior in 
ductility. The excellence of the alloys with 4 pe 
cent. iron made it seem advisable to try still higher 
percentages, and this was done with the 7 per cent, 
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and 10 per cent. aluminium series. The difficulty 
in weteseae | sound and homogeneous bars was not 
so successfully overcome with these higher percent- 
ages of iron, however, and the results were rather 
irregular and disappointing. They are tabulated 
below, together with the results from the previous 
table on the 7 per cent. and 10 per cent. aluminium 
series, and these figures are all shown plotted in 
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7 Jo ALuminuM. with 107 ALuminum 

Fic. 2.—Puysicat Properties or 7 PER CENT. AND 
10 cenT. ALUMINIUM BronzEs wiTH 1 PER 
CENT. TO 8 PER CENT. or IRON. 


» Fig. 2 to indicate the manner in which the various 
physical properties change with the iron content 
in the two series. 


Table II. 
Alloy. | Lbs. per sq. in. | Flonga- | Reduc- 
| Yield =| Tensile | | atea 
Al e. | point. | strength | * ™ 
14,300 | 15,700 53,200 56.0 54.2 
2 17.400 18,900 63,000 39.0 35.6 
3 21,300 23,300 74,500 |. 38.0 32.2 
4 22'100 23/600 76,400 38.5 35.7 
5 21,600 24/700 73,600 29.0 26.9 
6 21.500 25,300 77,500 31.5 27.6 
8 23.600 | 25,600 74,600 27.5 27.6 
{10 1 19,800 24/000 77,000 24.5 25.2 
2 22'300 700 82;600 21.0 19.2 
3 26,100 28,800 86,400 20.0 20.5 
4 27,400 30,000 88,600 17.0 18.5 
5 29/500 33,000 600 12.5 16.9 
6 31,000 33,500 85,500 13.0 14.7 
- 31,900 35,900 86,590 | 11.5 12.4 


These tests indicate that although the propor- 
tional limits and yield points increase fairly regu- 
larly with the iron contents, the ultimate strengths 
do not change much after. 4 per cent. iron, and the 
ductilities drop decidedly. The best alloys, con- 
sidering botli strength and ductility, appear to be 
those containing between 3 per cent. and 4 per cent. 
iron; with more iron than this there is considerable 
difficulty in obtaining sound and homogeneous 
castings, and there is only a slight gain in strength 
with too much decrease in ductility. 

It was noticed in pulling the bars with 7 per cent. 
and 8 per cent. aluminium, that those containing 
little iron roughened very markedly on their sur- 


faces, so that the outlines of the crystal grains 
stood out very prominently, some being raised up 
in relief above the others. With 3 per cent, or 
more iron, however, the bars were round and 
smooth after testing. In the higher aluminium 
series, the sound bars with 3 per cent. or more iron 
had a more uniform, finer-grained, and more 
fibrous fracture than those with less iron. The 
comparative microstructures threw considerabie 
light on these facts, which were certainly caused 
entirely by differences in structure. 


OXYGEN GAS IN BLAST-FURNACE OPERA- 
TIONS.—Oxygen gas under pressure in cylinders is an 
efficient aid in keeping the blast furnace to time with 
its casts and in minimising the extremely hard work 
attending the recovery of a furnace that for ay reason 
has run off cold. The apparatus in use on the blast 
furnace at the Broken Hill Proprietary Company’s 
steel works in Newcastle, New South Wales, Australia, 
consists of two gauges with a reducing valve between 
them, such as is used with the oxy-acetylene blowpipe, 
a heavy 4-in. rubber tubing about 30 ft: long with a 
4-in. bend in one end, and a number of 4-in. pipes about 
18 ft. to 20 ft. long. A sleeve is kept on the end of 
the bend not in the tubing, which allows of a quick 
connection with the pipe. Mr. David Baker, in ‘‘ The 
Iron Age,’’ describes its use in a hard tap-hole as fol- 
lows :—‘‘ We have drilled in, say, with a hand drill 
until it seems as if we have struck a granite wall. 
Probably by this time we have struck a thick iron 
skull, though not necessarily so. The hole is very 
likely to show a dull red. Then a container of oxygen 
is brought up, and a j-in. pipe is connected to 
the bend at the other end of the rubber tube. 
If the hole is a bright red it will probably be hot 
enough to cause the oxygen to set the end of the 
4-in. pipe burning and this will quickly burn the 
hole out. If the hole is too cold for this, a small 
coke fire may be started in the cinder run and the end 
of the pipe may be thrust into this and started burn- 
ing in this way. Once started the pipe is quickly 
thrust into the hole and held up against the skull before 
it stops burning. It may take a number of pipes 
before the hole is burned through, for, of course, 
the pipe quickly melts off, but it practically never fails 
to bring the iron. It must be kept in mind that the 
4-in. pipe must be kept burning to have any effect. 
After one pipe is burned off the remaining short piece 
is unscrewed from the bend and another long piece 
is screwed on. The pipe will immediately light up 
from the molten material lying in the hole. This is 
kept up, replacing the tubes as quickly as they are 
burned off, until the hole is lecpadl through ; and it is 
a very bad case that will not yield to this treatment 
in 15 to 20 minutes. The apparatus works best, of 
course, where the hole is plugged with iron or at 
least where there is a big percentage of iron in the 
hole. However, I have at times burned through a foot 
or 15 in. of slag and clay, with very little if any iron 
in it, and have opened a hole in 20 minutes to half an 
hour that by ordinary methods would have taken three 
to four hours of hard work. The tools that I have 
regularly used to open the hole consisted of an electric 
twist drill with which to open the hole to the skull 
and a hand drill operated by the whole furnace crew 
to punch through the skull, keeping the oxygen 
apparatus as the final word. A second use to which 
the oxygen was put, and very successfully, was that of 
opening the cinder notch. A third and no less impor- 
tant use to which oxygen may be put is in burning out 
tuyeres which have become plugged with iron. The 
secret of this apparatus is that if oxygen is used in an- 
open face of a size to allow of a great deal of radiation 
the result is failure, but if it is used in a pocket where 
the heat is generated much faster than it can be 
radiated or carried away, then an ‘intense melting 
sone takes place, the burning’of the iron furnishing 
the heat.’ 
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Production of Aluminium Castings.” 


By J. Gaunt. . 


Aluminium itself is a soft, white metal with a low 
specific gravity (2.56), a low melping point (657 deg. 
C.), and a low tensile strength. 

In its purest state it is of little use for industrial 
purposes, and must be alloyed with other metals 
in order to increase its tensile ae and render 
it fit for service. In attempting to alloy aluminium, 
difficulties arise in that aluminium does not readily 
unite with other metals to form homogeneous mix- 
tures, but forms definite compounds with them, 
which separate out during cooling, giving a matrix 
of pure aluminium in which are embedded the com- 
pounds so formed. 

Alloys of aluminium and zinc, ‘however, seem to 
cool out in the state of solid solutions. With up 


to 40 oe cent. zinc this condition prevails. The’ 


zine alloys have therefore found a wide application 
in industry, and are the most commonly used of 
all the aluminium alloys. With zine up to 15 per 
cent, the metal may be classed as soft, but beyond 
that it becomes more brittle as the percentage in- 
creases. The tensile strength of the alloy also 
increases with the percentage of zinc, increasing 
from 10,500 lbs. for pure aluminium, to 30, 
35,000 Ibs. with 32 per cent. of zinc. 

In America copper is favoured as a hardener for 
aluminium, its action being similar to that of zinc, 
though beyond 12 per cent. the castings become 
very hard. One of the chief advantages of the 
aluminium-copper alloys is the ease with which they 
may be cast, and the comparatively small amount 
of trouble which is experienced through “‘ drawing.’’ 
The addition of 1 to 2 per cent. of copper to the 
alloys with zinc is of great assistance in the castin 
of sound metal. As with zinc, the tensile rarer - 
increases with the copper, reaching 22,000 Ibs. at 
12 per cent. 

Other and more complex mixtures are used in 
special circumstances, such as for pistons for in- 
ternal-combustion engines, but probably 90 per cent. 


of castings are made from aluminium-copper or- 


aluminium-zine alloys. 

In regard to the alloying of the above mixtures, 
zine is easily introduced to any extent by direct 
addition to the molten aluminium, but with copper 
it is first necessary to make up a hardener in the 
form of a 50-per cent. aluminium and 60 per cent. 
copper mixture. The copper is first melted and 
the temperature allowed to fall, after which the 
aluminium is added, and well stirred in. This is 
cast into ingots which are very brittle and easily 
broken up for weighing out the requisite quantity 
for any mixture, 

As with all other alloys, after the first few melts 
from new alloy, there comes to be a quantity of 
scrap in the form of runners which must be used 
up, and the question of preserving the balance of 
the constituents arises. 

In brasses this means that a loss of zine occurs 
which has to be made good in the remelting. In 
aluminium alloys the reverse is the case, and it is 
the aluminium content which is lost through oxi- 
dation, and the zinc content is increased by the 
ratio to this loss. Consequently, instead of the 
usual addition of zinc, it is necessary to compensate 

* Read before the London Branch of the British Foundrymen’s 
Association, December 15, 1916, Mr. A, R. Bartlett in the chair. 


by the addition of more aluminium, and I think 
a fairly average addition is 2 per cent. of the 
aluminium content. This is a point on which many 
founders go astray at first, and, considering the 
difficulty of obtaining a zinc which is 99 per cent. 
pure it is easy to see how trouble may arise from 
not taking the necessary precautions. 

For those who do not care to make up their own 
alloys, it is always possible to obtain them in ingot 
form from the makers of aluminium, at a cost of 
about £5 per ton above the market price of the 
metal. 

Melting. 


In melting aluminium great care is necessary to 
avoid overheating, and too much emphasis cannot 
be laid upon this point, especially where the melters. 
have been accustomed to melting brass or gun. 
metal. More trouble may arise from a careless. 
overheating than from any other cause. 

To illustrate the point, | have two specimens of 
aluminium of identical composition, one of which 
is properly melted, and the other overheated. The 
overheated metal is very porous, and shows under 
the glass a spongy appearance. It is taken from 
the side of a casting, and should therefore be 
free from dirt, and it is typical of the rest of the 
casting. 

The molten aluminium should not reach above 
a dull red heat, and if by any chance it does, it 
should be immediately cooled down by the addition 
of runners or new metal. The use of a pyrometer 
is to be strongly recommended, and as a sheath 
is not necessary for a thermo-couple at such low 
temperatures, a rapid and accurate check cam 
easily be kept upon the metal. 

The time taken for each reading is not more 
than 30 seconds, so there should not be much time 
wasted in this operation. In all cases where tem- 
peratures are mentioned in the following remarks, 
these have been determined by a thermo-couple 
pyrometer made by the Foster Instrument Com- 
pany, Letchworth, suitable for temperatures up to 
2,500 deg. F. The melting point of aluminium 
is about 1,215 deg. Fahrenheit, and, allowing for 
variations in thickness, it should not be necessa 
to exceed 1,300 deg. Fahrenheit at any time. 
will give my reasons for this later. 

During melting the metal should as far as pos- 
sible be kept from undue contact with the fuel, 
even at the expense of a high melting cost, where- 
ever the work is of an important nature. At 
present there seems to be no suitable covering for 
the metal during melting, as, owing to the lightness 
of the metal, such coverings as charcoal are apt 
to become entangled in the metal, and cause dirty 
castings. A slight oxidation is therefore unavoid- 
able, and to remove the oxide, which is of a spongy 
nature and mixes in the metal to form porous 
castings, zine chloride should be used as a flux. 
Small pieces are thrown on the surface and stirred 
in, until the surface of the metal clears. The dry 
powder which is then left floating on the top should 
be skimmed off, and the metal will be found to be 
clean and fluid. 

There is some controversy as to whether iron or 
plumbago makes the most convenient crucible for 
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melting aluminium. This usually reverts back’ to 
the point: ‘‘ Which is the most economical? ” 
Iron crucibles certainly are the cheapest, but for 
a high-quality metal there is nothing to beat the 
plumbago cfucible, which, if properly handled, will 
give a long life. With an expensive metal like 
aluminium, it is sometimes probable that the 
cheapest form of melting is in the end the dearest, 
as the spoiling of one batch is a matter for serious 
consideration. As to cost of melting, I had pre- 
pared some comparative figures, but at present 
will only remark that if good sound metal is ob- 
tained, then whatever the cost within reasonable 
limits, it is economical. 


Casting Temperature. 


Casting temperature plays an important part 
in the making of sound castings. This should be 
taken in conjunction with the melting tempera- 
ture, of course, but even overheated metal, if it 
is cooled down before pouring, will give better 
results than if poured at a high temperature. ‘I'he 
effect of casting temperature on tensile strength 
is very great, varying 2,000 to 5,000 lbs. between, 
say, 1,225 deg. F. and 1,600 deg. F. That is, the 
tensile of an alloy poured at 1,225 deg. F. will 
be 2,000 to 5,000 lbs. greater than that of the 
same alloy poured at 1,600 deg. F. 

In connection with pouring temperatures, we 
were recently pouring a certain casting at as low 
a temperature as possible, and were experiencing 
some trouble due to some small bosses ‘‘ drawing.”’ 
As these were set across the joint of the mould, 
it was difficult to introduce a chill to prevent this. 
On casting at a higher temperature, it was found 
that this ‘‘ drawing’’ was avoided. This led to 
experiments being made with a view to finding 
the effect of casting temperature on contraction. 
A Keep’s testing apparatus was used, and a half- 
inch square bar cast between 12 in. yokes, and the 
shrinkage measured after cooling. The following 
were the results :—At 1,260-70-80-90 deg. F., the 
shrinkage varied between 0.182 and 0.186 in. 
Above 1,300 deg. F. the shrinkage was constant 
at 0.180 in, the bars being cast at 10 deg. intervals 
up to 1,380 deg. F. The experiments will be ex- 
tended in the near future by a microscopic exami- 
nation of the bars, with a view to finding out 
whether there is any structural difference in the 
metal when cast above 1,300 deg. F. 

On the results as above set out it will seem 
that the metal sets in a denser form below 1,300 
deg. F. than it does above. Certainly metal cast 
at above 1,300 deg. F. displays greater tendency 
to porosity under hydraulic pressure than that cast 
below 1,300 deg. F 

The effect of casting temperature on soundness 
is illustrated by experiments conducted on a water 
jacketed section of an induction pipe. By sound- 
ness I do not mean freedom from outward and 
visible defects, but soundness under hydraulic 
pressure. Visible defects can often be overcome by 
chills and risers, but often an apparently sound 
casting will show defects when subjected to pres- 
sure. The casting submitted is an example of 
this, as it is porous under pressure, and is an ideal 
subject for the study of casting temperature and 
its effect on soundness. 

The castings in the table given were numbered 
from 1 to 6, and poured in the order given. The 
alloy was copper 8, aluminium 92. It has since 
been altered to copper 8, aluminium 90, tin 2, the 
tin seeming to make the obtaining of sound cast- 
ings easier, possibly by liquating out into any 
porous parts :— 


Cast at 1,350°, 1,300°. 1,275°. 1,270°, 
1 B B Slight]. G 
; 
4 Bb G G 
5 B Bad casting G G 
6 G G G G 


I am sorry that these experiments could not 
be further extended, but pressure of war work 
prevents continued research. 

In regard to fidity, I do not think there 1s 
any great variation if the metal is above its melt- 
ing point, and the sand is not too hard or wet. 
These are the reasons for saying that 1,300 deg. 
F. should never be exceeded. 


Moulding. 

In the earlier days of aluminium casting the 
moulding practice followed along the lines of iron 
founding, except that chills were much more freely 
used, The recruits to the ranks of aluminium 
moulders came from the iron foundry, and eventu- 
ally developed the handling of moulds and the 
metal to the present state. It may be interesting, 
therefore, to show the points of dissimilarity be- 
tween iron and aluminium founding, and it will at 
the same time serve to emphasise the fundamental 
principles underlying modern practice. 

First, as to the lightness of the metal; with 
a heavy metal like iron, the steam and gases 
generated during casting have to overcome the 
resistance of the molten metal before a ‘‘ blow” 
can take place, and as these gases will naturally 
follow the line of least resistance, this will be in 
most cases through the sand. Therefore, ee 
two moulds of entirely similar consistency an 
casting, one with iron and the other with alu- 
minium, the resistance of the metal to the passing 
of gases through it will vary in the ratio of the 
specific gravities of the two metals—that is, 
roughly, 3 to 1. So whilst the iron casting might 
be perfectly sound, the aluminium casting might 
be ‘‘ blown,’’ owing to the smaller resistance of 
the molten aluminium, 

From this one might incline towards certain 
remedies, such as using a much drier sand, vent- 
ing more freely, or using a much more open or self- 
venting sand. A drier sand is good, but with dry 
sand—that is, a dry green sand—the cohesive pro- 
perties of the sand are diminished, and we might 
expect trouble with sharp edges and with the cope 
sides. 

Dry-sand moulds would overcome the difficulty, 
but only by adding a further one due to the 
high shrinkage of the alloy and its pasty condition 
at high temperatures, The dry-sand moulds 
would, unless speedily eased after casting, cause 
the casting to crack, by offering a resistance to 
the contraction at a time when the metal was in 
its weakest phase. 

The more open sand is also to be avoided, owing 
to the rough matte surface it would give to the 
casting. Most aluminium castings are expected to 
show a fine smooth skin, as rough-skinned castings 
look very unsightly. 

Venting is a way out of the difficulty, but not 
a very good one, as the use of the vent wire often 
disfigures a pattern more than the usual fair wear 
and tear. Especially is this so in the case of 
machine moulding, where the vent wire would 
often need to be placed into unskilful hands, and 
where sleeking with tools to remove the marks of 
the wire might result in worse-looking castings 
than if the wire marks had been left in the mould. 

The lightness of the metal itself presents its 
ewn solution to the difficulty. The specific gravity 
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being low, and the head pressure almost negligible, 
the mould does not need to be rammed so hard as 
in iron in order to retain the metal to the sha 
of the mould without swells or similar troubles. 
That being so, and the sand consequently rammed 
lighter, the mould provides its own porosity 
through the reduction in density, and the temper 
or the dampness of the sand used can be much the 
same as that for iron moulds, and closer in the 
grain, to give a smoother surface. No mould for 
aluminium need be expected to blow if properly 
rammed. 
Shrinkage. 

With iron castings the shrinkage is much less 
than in aluminium, and in the majority of castings 
nothing need be feared in regard to shearing, even 
in the case of castings in which hard dry-sand 
cores are used, . 

Iron on solidfying soon acquires considerable 
strength, but at this stage aluminium is in a very 
weak and pasty state, and the slightest resistance 
to contraction or the slightest jar breaks the 
casting. Consequently, the use of dry-sand in- 
ternal cores in an aluminium mould makes it neces- 
sary to strip the mould quickly in order to remove 
the core and give the metal a chance to contract. 
Care must be taken not to fracture the casting vy 
rough handling during this operation. Shrinkage 
in the heavier portions of the mould has to be 
overcome. Here again the contrast with iron is 
great. In aluminium the shrinkage calls for dras- 
tic treatment, and heavy chills or large risers are 
necessary to overcome it. Heavy risers, where 
possible, are the best treatment for heavy sections, 
and chills should be avoided as far’ as possible and 
reserved for use on such parts as are inaccessible 
to the placing of feeders. Excessive use of chills 
introduces further risks, as the metal (again aided 
by its lightness) is inclined to blow off them. For 
this reason many people like to warm the chills 
as they lay in the mould, but this seems an unneces- 
sary procedure, as, unless the mould is to be poured 
immediately, they return to their previous state 
in the interval before pouring. 


Runners. 


The runners for aluminium at the point where 
the metal enters the mould can be very similar in 
size to those for iron, the U or gouge-shaped 
section being the most serviceable. An increase in 
the number of in-gates is an advantage, and these 
should be arranged so as to be spaced over the 
whole of the casting. 

Running into the side of the casting is preferable 
to running on the top, but where this must be 
done circular runners give much better results 
than wedge-shape, and in placing them care should 
be taken to put them in the heaviest parts, where 
the metal can flow away easily. If the casting is 
thin, and it is poured from the top, the metal 
cannot run away quickly, and it skins over; when 
the mould becomes full this skin flows before the 
metal and prevents a proper junction, or causes 
cracks to develop afterwards if. the casting is 
subjected to vibration. 

In running from the side, the down gates and 
the grips leading to the runners must be of larger 
section than is usual in iron, and must follow more 
closely on non-ferrous lines. To have them even 
larger than for gunmetal or brass is an advantage, 
as aluminium must be poured as quickly as pos- 
sible, and should be led up to the point where it 
enters the mould with as little resistance as possi- 
ble. In large work one is sometimes tempted to 
place two down runners side by side, connected by 


a large pouring basin on the top of the mould. 
The metal is poured into this basin, and passes 
down the runners, with no other force than gravity 
to assist it. 

With a heavy metal like iron this force is 
great, and such runners are successful; but with 
aluminium this force is reduced to one-third, and 
may not be sufficient to cause the metal to com- 
pletely fill the mould, It is far better to have only 
one runner, and pitch the metal straight down it, 
thus utilising to the full the force behind the 
falling metal. 

To sum up, green-sand moulds, lightly but evenly 
rammed, chills where necessary, large risers, and 
quick pouring directly down the runner are 
essentials to good practice. 


Cores. 


The disadvantage of dry-sand cores has already 
been mentioned. Wherever possible green-sand 
cores should be used, and to obtain suitable results 
this often means constructing the core boxes in a 
special manner so that the core can be handled: 
straight from the box into the mould. 

Cores that can be readily handled in the green 
state need no special design of core box, but where 
the cores reach such a size that théy are difficult 
to handle and turn over, then it becomes necessary. 
The usual design of ‘core box is one of box form, 
in which the sand is rammed up in the box, to. 
gether with — and irons so placed as to support 
the weight of the core when in a position for lower- 
ing into the mould, the open side of the box being 
as a rule that which fits into the print. To re- 


move the core after ramming, the whole- lot 1s" 


turned over on to a flat plate, with the print side 
resting bee the plate, as this is usually the best 
face on which to rest the core during drying opera- 
tions. When in this position the core is freed 
from the box by lifting the box away from the 
core. The position of the core as it now stands 
may not be that in which it is to be laid in the 
mould, If the core is to be dried this does not 
much matter, as a dry core is readily turned into 
a reverse position; but if it has to be turned over 
green it may be rather a tricky operation. 

To overcome this boxes can be built with a 
loose bottom plate, on to which is dowelled 
a frame. The bottom plate forms the bottom 
of the core, and the frame is simply to 
hold the sides in position. These sides, which 
form the sides of the core, and carry any bosses 
or projections, fit into the frame, and are tapered 
to suit the taper in the frame. 

The advantages of this box are: The frame, 
which is easily renewable, takes all the rough wear, 
No cramps, dogs, or sash screws are required,’ and 
what would be loose pieces in an ordinary box 
are firmly fixed to the sides. 

In working, the sides are laid in position on the 
bottom board and the frame dropped over them, 
thus at once locating them accurately. In ram- 
ming the core the sides are wedged outwards 
against the frame, and, as this is a constant sn 
tion, it is possible to get very accurate work from 
the box, which, in casting thin work, is a great 
advanta When the core is rammed up the box 
is rapped and the frame removed. Next the sides 


are drawn away in the direction of any bosses or 


other extending parts which may be attached to 

them, and the core is left standing on the bottom 

board in the position it occupies in the mould, 

From here its transference to the mould is simply 

a question of facilities. 

With a little study it is surprising how far this 
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principle may be applied, and to what extent it 
can be used for overcoming that bugbear of 


‘foundrymen—i.e., ‘‘ loose pieces."’ 


As regards core sand, this should be similar to 
the sand used for the moulds jn all cases where the 
core can be handled green. In cases where it is 
necessary to use dry-sand cores, care must be taken 
that these are of such a composition as not to 
interfere with contraction. For instance, an oil- 
sand core suitable for iron would not run from an 
aluminium casting. For such a core a minimum 
amount of bond should be used, so that the heat 
of the metal is sufficient to burn it out. 

Suggested mixtures are :—Corebind, 2} per cent. ; 
seasand, 974 per cent. by bulk. Resin, 1; red sand 
2; seasand, 10. Flour, 1; seasand, 12; tempered 
with molasses. 

For larger cores black sand from the floor bonded 
with small amounts of flour, resin, core gum, or 
similar bonds, should be used. Only sufficient bond 
should be used to enable the core to be handled 
freely, without being too hard in the casting. 
Cores of new sand are usually too hard in the 
casting and are difficult to remove. 


Ramming. 

Returning to the question of ramming the 
moulds; as I have already indicated, the moulds 
need not be rammed so hard as for the heavier 
metals, but they: must be rammed evenly. The 
rammer must be kept well away from the pattern, 
and to make sure of this the sand should be well 
packed round the pattern before using the rammer. 

By far the best way of ramming is by means of 
the jolt-ram machine. There is now a large and 
varied selection of these machines on the market, 
and any size casting is catered for, from ounces 
to tons. The action of these machines in packing 
the sand into the mould is favourable to the pro- 
duction of aluminium castings. The sand, as it 
is filled into the mould, is in an aerated condition, 
and as the sand gradually sinks under the influence 
of the jolt, the air forces its way out through 
the sand, thus automatically providing passages 
for the escape of the gases generated during cast- 
ing. Again, by timing the number of jolts given 
to the mould, almost any degree of hardness may 
be obtained, with the certainty of the mould being 
rammed evenly. The question of size need not 
be taken into consideration, as small moulds can 
be quite as successfully dealt with as large moulds, 
the size of the machine being the only matter to 
decide. 

Objection may be made tliat only large repetition 
orders could be handled in this manner, but, given 
sets of universal moulding boxes, it is surprising 
how small a quantity can Se handled economically 
by means of the block system. 

There are two types of machine now made, each 
of which gives efficient service—the shockless and 
the solid-anvil type. The advantage of the shock- 
less type lies principally in the fact that no 
elaborate foundation is necessary, the force of the 
impact being ingeniously absorbed in the machine 
itself. The plain anvil type requires a fairly heavy 
foundation of concrete suitably reinforced, and in 
making a choice of machines this extra cost should 
be taken into consideration. 

The principal defect in jolt ramming is that 
the sand always packs in a downward direction, 
and will not fill underneath any projections. This 
defect can be met to a large extent by preliminary 
ramming under such projections, but even then a 
falling away takes place, increasing according to 
the number of blows given to the mould. Where 


possible a good plan is to leave a small opening in 
the side of the moulding box opposite any pro- 
jection, through which ‘the sand can be rammed 
under it after the final jolting. A little study of 
any job will always overcome these small diffi- 
culties, and I have no hesitation in saying that the 
future of the jolt-ram machine, especially in 
aluminium foundries, is assured, 


Discussion, 

In answer to Mr. Woods, on the question of the 
pressure which had been put on castings that were 
handed round for the inspection of the members, 
Mr. Gaunt said they had been tested at 25 lbs. 
Some more successful ones, cast at a lower tem- 
perature, had been subjected to 250 lbs. without 
any sign of leakage. 

Mr. W. H. Aston, questioned how it was at 
higher temperature there was less shrinkage. 

Mr. Gaunt said that metal cast at low temper- 
ature shrunk more and packed itself into a smaller 


space, thus making a sounder casting. He hoped | 


to extend his experiments by taking microscopic 
sections in order to find out actually what is the 
structural difference in the two classes of metals. 
In outward appearance they seemed identical, but 
he believed at the higher temperature the metal 
absorbed the gases from the air, and, in cooling, 
these gases prevented the metal sinking into a 
solid mass. That accounted for porous castings. 

Mr. Woops contended that the same metal 
which Mr. Gaunt had said was porous through 
overheating, would, if poured into a chill, be per- 
fectly sound. He had proved that twenty-five or 
thirty years ago, when aluminium was first pro- 
duced under the Webster process. 

Mr. Gaunt said he had been buying, on the in- 
structions of the Ministry of Munitions, a lot of 
old metal for remelting. In melting borings and 
turnings there was always a tendency for them 
to go down quickly, and the heat rose. Some bars 
cast in chill moulds would break in two directly 
they were dropped on the floor, whilst others 
would bend double before they would break. He 
believed the trouble in brittle bars was due to over- 
heating during remelting. Nevertheless, it was a 
very interesting point that Mr. Woods had raised, 


‘and whilst he was supplementing the Paper by the 


micro-sections he would take the opportunity to 
overheat some metal and make both a sand casting 
and a chill casting with it. 

Mr. Woops said the same thing he had indicated 
with regard to aluminium would be found with 
zine. 

Mr. W. Etuis expressed his surprise that the 
author in the Paper said that risers were better 
than chills. In dealing with some crank-cases he 
knocked the heavy risers off and put in chills, and 
found them much safer. 

Mr. Gaunt said he had given this point a lot of 
consideration. In the first experiments he had no 
facilities for removing the runners except by saw- 
ing off the ends, and as far as possible he tried to 
do away with all risers and put in chills. In fact, 
the whole mould was simply a mass of chills. He, 
admitted he got sound castings, but since he had 
facilities for removing the risers he had dispensed 
with all chills on crank-cases with the exception of 
three. There were only three chills on the crank- 
case top half, and the castings were perfectly 
sound. He contended from that that risers were 
more useful than chills, because with a chill there 
was always the risk of a blow. 

Mr. Stone said his firm had done hundreds of 
thousands of gear cases in aluminium, and he 
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believed that there were only two risers and two 
runners. These castings were very seldom returned 
for blows. What did Mr. Gaunt call a good ten- 
sile test for a 92:8 alloy? He had one test which 
showed 9.5 tons tensile. 

Mr. Gaunt replied that the tensile for a 92:8 
alloy should be in the region of nine tons, depend- 
ing on the melting and temperature at which it was 
poured. As to gear cases, at the present time he 
had six risers on gear cases; they were heavy cases 
for 35 to 40-h.p. engines, and no trouble was ex- 
perienced. When using chills, however, he did have 
trouble. He warmed them and tried coating them 
with resin and brushing them over with paraffin, 
but occasionally there was trouble. Dusting the 
mould with French chalk seemed to do away with 
a lot of the trouble from blows, but even if they 
got only one blow in a month’s working, it was 
worth while taking steps to remove the cause. It 
must be remembered that aluminium casting prac- 
tice was very recent, and at the start the man who 
could make a successful casting was a smart man. 
Now the metal was certainly very much better, 
and there was no need for the chills that were 
required in the early days. The metal was much 
purer and cast better. For 50 per cent. of his 
work he did not use chills at all, yet he always got 
sound castings. 

Mr. Woops thought the riser more reliable than 
the chill, because there was no fear of the top 
rising as with a chill. ~ 

Mr. Stater asked whether Mr. Gaunt agreed 
with placing the chill at the bottom or top, say, of 
a boss. His experience was that a chill would pro- 
duce a blow-hole unless some preparation was put 
upon it to protect it from dampness. A little 
plumbago, china clay, and core gum, mixed 
and rubbed on to the chill, and polished dry, stopped 
dampness on the chill, or, even if dampness did 
settle, it was possible to wipe it off. Personally, 
he thought putting the chill on the top of the 
casting was far better than putting it at the bot- 
tom. With regard to running on top, his experi- 
ence was that it was detrimental as regards the 
risers. Chills and risers together were successful, 
especially in the case of a boss, where the section 
above the boss was thin, and the section below 
thick. The chill would densify the metal at the 
bottom, where a riser could not feed the boss from 
the top, and by putting risers on a casting he be- 
lieved that the pressure necessary to densify the 
metal was taken away, on the theory that the 
metal found its own level. Therefore risers, unless 
exceedingly large, were detrimental. Pressure 
and chills were far better in practice, both for 
malleable iron and aluminium. 

Mr. Gaunt agreed that the chill was best on the 
top. In making sand castings the lightness of the 
metal must always be kept in mind. He believed 
in chills wherever it was impossible to feed with 
a riser, but if a riser could be used, then the head 
pressure was obtained better. The very fact that 
risers had been successful was sufficient to show 
that at least they were of some use. 

Mr. Worton inquired what quantity of flux was 
used for a given weight of metal. Also, seeing 
that zinc chloride absorbs moisture from the atmo- 
sphere, was it detrimental to let it absorb that 
moisture. 

Mr. Gaunt said the quantity depended on the 
treatment the metal had in the furnace. Heavily- 
oxidised metal required much more than carefully- 
melted metal. In fact, aluminium could be so 


carefully melted that it needed practically no flux 
at all. 


In casting from a 100-Ib. crucible, a piece 


the size of a Brazil nut would be sufficient to flux 
away any oxide on the top. With regard to 
chloride of zinc, that did absorb moisture from the 
air, and became a watery fluid unless the air was 
excluded. He always kept it in earthenware jars 
with well greased cork stoppers. Provided the 
stopper was replaced in the jar, there was little 
trouble. If moisture was absorbed, he scooped. it 
up with a spoon and put it in a piece of paper and 
dropped the porer on top of the metal. Chloride of 
zinc when bought usually had had the water driven 
off, but it did not alter the chemical composition 
to have some water. 

_ Mr. Worron asked if it would be safe to use it 
in melting or remelting borings. or turnings, 

Mr. Gaunt replied that if he had watery chloride 
of zinc he should mix it with the turnings and 
borings before he put it into the pot. In that’ 
manner its action was far more effective, and 
helped melting, because, until the skin of oxide 
was broken, the metal would not flow together, 
Put into the pot with the turnings, it seemed to 
break up the globules of oxide. Then the particles 
of aluminium combined and thus increased the 
quickness of melting. 

Mr. Worron inquired as to the best methwl of 
melting aluminium turnings and what would be a 
fair percentage of loss. 

Mr. Gaunt said the best method was the crucible 
method, and the crucible should present as small a 
surface to the air as possible. If the furnace 
for melting aluminium swarf was a great, big 
open-mouthed thing, there was a tremendous 
loss through oxidation, Therefore the crucible was 
the best and, carefully worked, the loss should not 
exceed 10 per cent. Either a coke or gas-fired fur- 
nace should be used, and he would not recommend 
anything less than a 1,000-Ib. crucible, a big 
crucible into which the aluminium borings could be 
shovelled and not put in piecemeal. With a small 
furnace there was very little result for a lot of 
work. The crucible should never be completely 
emptied ; there should always be a fair amount of 
aluminium left in the pot. For best resulte he 
recommended that at least half the metal should 
be left in the crucible and the metal removed from 
time to time as the crucible became full. 

Answering further questions as to the use of the 
reverberatory furnace, Mr. Gaunt said his expérj- 
ence was that wherever there was contact with the 
fuel or with the flames the aluminium suffered 
from deterioration. Better results were obtained 
from a crucible than from the reverberatory 
furnace. 

Mr. Worron said he had found hardly any dif- 
ference in the metal melted from turnings in 8 
reverberatory furnace if the chemical composition 
was all right. The tensile was very much the same 
as when the crucible was used. 

Answering Mr. Ellis, who asked whether he used 
wooden or iron boxes, Mr. Gaunt said that in the 
ease of small work he used iron boxes, but with 
large work he used wooden ones for convenience of 
handling. 

Other questions having been put, Mr. Gaunt said 
the question of the occlusion of nitrogen in metals 
had received some consideration, but not much in 
the case of aluminium. Nitrogen, for a long time, 
was undiscovered, and then it was suddenly blamed 
for all the faults that metals have. It would be 
interesting to know how far it really affected alu- 
minium, but personally he did not know anything 
about it. 

Mr. Writs, speaking with regard to “ draw- 
ing” of cast aluminium, said the same ba: 
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were experienced with brasses. He remembered in 


his early days being asked to cast a brick in lead. . 


That was a real problem to anyone who had not 
considered the points. On account of the drawing, 
unless there was plenty of feed behind the gate, a 
successful job would not be made. That was the 
problem with non-ferrous metals, and more especi- 
ally. aluminium. In his opinion a riser was best 
and safest, because with chills there was great diffi- 
culty in keeping them dry. The theoretical and 
practical point was to feed the heavy parts after 
the lighter parts had set. 

At the conclusion a hearty vote of thanks was 
accorded to Mr. Gaunt. 


Testing Refractory Fireclays. 


At the recent annual meeting of the American 
Gas Institute the Committee on Refractory 
Materials presented a short report, according to 
which very satisfactory progress has been made in 
the determination of the conditions which refrac- 
tory materials must meet in practice. Determina- 
tion of reliable and practical methods of making 
the desired tests has been undertaken by the 
United States Bureau of Standards, and it is con- 
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fidently expected that this. work will be concluded 
during the coming year. At the suggestion of the 
Refractories Manufacturers’ Association, the 
Bureau of Standards has been requested to con- 
tinue further some experiments looking to the 
development of a high-clay brick possessing the 
characteristic of ability to withstand considerable 
load at temperatures up to 1,425 deg. C. with 
enly slight contraction. Characteristic samples of 
bricks, available in various districts of the country, 
have been sent to the Bureau, where the charac- 
teristic expansion curve and thermal set of each 
will be determined. By this means it is hoped to 
be able to assist in making the proper selection of 
materials for various purposes. A sub-committee 
has under investigation the subject of refractory 
cements, determining the functions which they must 
perform, and gathering whatever data or ex- 

rience is available. Professor Bleininger, of the 

ureau, has given some results of experiments to 
the Engineers’ Society of Western Pennsylvania. 
In particular, five well-known European oar * 
(one open and four dense burning) imported by the 
United States in considerable quantities have been 
investigated with respect to porosity. With in- 


creasing temperature the viscosity of refractories 
decreases—we are told—and this softening is the 
reater the larger the amount of fluxes present. 
t had been suggested, therefore, that the deforma- 
tion at certain temperatures and under given load 
be used as a criterion of the refractoriness of fire- 
bricks. From the data recently obtained by the 
Bureau of Standards it follows that the softening 
of the bricks becomes clearly manifest at 1,350 deg. 
C., which seems a suitable temperature for this test. 
The load to be supplied should not be greater than 
40 lbs. per sq. in., and not less than 25 lbs. The 
relation between the deformation temperature T 
and the load W in pounds per sq. in. is ex- 
pressed by Mellor’s equation T=Ce-kw. where 
C=deformation temperature of specimen without 
load; K=a constant, the numerical value of which 
depends upon the particular clay, and e=exponen- 
tial constant. It was found that the more silicious 
the clay the less the difference between the de- 
formation temperatures with and without load. 
On the other hand, the more the composition of 
the material‘approaches that of the pure clay sub- 
stances, the greater is the difference between the 
deformation temperatures with and without load. 
It is possible, however, to produce oy te fire- 
brick showing excellent resistance to load condi- 
tions by using a mixture containing as high a per- 
centage as possible of calcined No. 1 fireclay and 
a very refractory bond clay. Such bricks have 
been made under the direction of Professor Blein- 
inger, and were found to — an exceedingly 
small contraction with a load of 50 lbs. per sq. in. 
and at a temperature of 1,350 deg. to 1,400 deg. C. 


POWER COSTS FOR ELECTRIC FURNACES.— 
The question of power costs for electric furnaces took 
up considerable time at the recent Conference of mem- 
bers of the American Chemical and Electro-Chemical 
Societies. Mr. Morgan Smith, of the Detroit Edison 
Company, said that it was the ambition of his com- 
pany to produce electric power with steam plants at 
such a low cost that it could not only compete with 
water-power current but could undersell it. He inti- 
mated that the time would not be far in the future 
when this ambition would be realised. Professor 
Richards thought the power question was a secondary 
one with most electric furnaces, except when making 
agg low-carbon steel to compete with open-hearth. 

r. Berry said the power companies did not fully 
appreciate the value of the electric furnace industry 
to them. Mr. Crosby said the central stations have, 
been investigating the question more fully during the 
last three years. 


IRON AND STEEL INSTITUTE.—The Secretary 
(Mr. G. C. Lloyd) informs us that the annual general 
meeting of the Institute in 1917 will be held at the 
Institution of Civil Engineers on May 3 and 4, and 
the autumn general meeting in the same place on 
September 20 and 21., He also calls our attention to 
the fact that a new class of ‘‘ Associates’? has now 
been established by his Council, elections to which 
class will take place by ballot in the usual way at the 
— meetings. Candidates for this new class must 

persons not exceeding 24 years of age, and have 
one or other of the following qualifications :—(1) 
Students of metallurgy taking courses at a university, 
university college, or technical school. (2) Pupils or 
apprentices to metallurgists or camuts, or in metal- 
lurgical or engineering works. (3) Persons employed 
in some practical or scientific capacity in metallurgical 
or engineering works. Written recommendations, on 
a form to be obtained from the Secretary, must be 
signed by not less than three members, and forwarded 
to him at 28, Victoria Street, Westminster, 8.W. 
over 21 of cee, it qualified for mem- 
ip, may, on application transferred by the 
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Some Experiences in Steel-Foundry Practice," 


_ By T. Brown. 


When first trying to make steel castings I 
found to my surprise that the ideas and methods 
were vastly different from those associated with 
ironfounding. It is quite a simple matter to make 
a “ waster” casting; and wasters from such causes 
as are not thought about in the iron foundry. I 
remember my first experience in helping to make 
a locomotive wheel centre. Great preparations 
had to be made in the mixing of the sand with saw- 
dust, also special care in the ramming of the 
mould. I could not understand the idea of having 
such a large riser onthe boss, almost equal to its 
diameter. The mould, when finished, was taken 
away, put into a stove, and burnt (as I thought), 
taken out again, washed with black lead, and then 
tarred all over. It was eventually closed up and 
cast, and a few moments afterwards was knocked 
all to pieces with steel bars and hammers, for 
the purpose of allowing the wheel to contract, and 
so prevent it being pulled. Afterwards I was sur- 
prised to see that the casting was pulled, not only 
at each arm end, but on several fem on the rim 
also. Instead of actually releasing the resistance 
to contraction, they were breaking the wheels be- 
fore they had arrived at the stage of solidification. 

Some time later I was working in another steel 
shop, where, along with other castings, wheel 
ecntres were being made, and the same methods 
were being used for releasing contraction. But 
one day a thing happened that caused a surprise. 
Whilst casting some centres the steel in the ladle 
gave out on the last one to be cast; there was just 
sufficient to fill the mould without putting any in 
the head for feeding purposes, and as it was 
known that it would not be of any use, it was left 
untouched. The surprise came when the wheels 
were finally knocked out, for although it was short 
run, it was found to be the only one in the cast 
that was free from any pulls whatever. From that 
day onward no more wheels were knocked out for 
liberation oe Causes of trouble in making 
steel castings have often been found out by means 
of a waster. 

Another instance of a steel casting that caused a 
lot of trouble, some years ago, was a marine 
cylinder cover. The first one that was cast in the 
shop was found to be pulled around the outer 
flange, where it was attached to the body of the 
casting, causing it to be a waster. On the second 
attempt, the foreman ordered a much larger fillet 
to be put on where the previous one was pulled, and 
when the casting was dressed no signs of a pull 
were visible as on the previous occasion ; but when 
it got to the machine shop it was discovered that 
the putting on of this extra fillet necessitated the 
top of the flange being machined, to get a flat sur- 
face for the bolt heads or nuts, and when the 
machineman was taking the last cut off, a hole 
developed in the shoulder of the flange. Upon 
searching there was found to be a cavity all the 
way round. Of course, the average foundryman 
to-day would say it was only what might have been 
expected. (See Fig. 1.) 

The larger the fillet, the more dangerous it is 
to the casting unless special precautions are taken. 


* Read before the Sheffield Branch of the British Foundrymén’s 
Association, November 4, 1916. 


If this particular casting had not been machined, 
the probability is that the defect would not have 
been seen or found out, but still it was there. 
Engineers or designers of steel castings should re- 
duce corners or fillets to a minimum, and if 
—— is required it can in most cases be got 
over by attaching brackets, which would help the 


foundryman to secure a sound casting (Fig. 2). 6. % 


About 26 years ago I was working in a 
shop, and an order was placed for a ram for a 
battleship. I think it would be about the first, of 
any great weight, to be made. It weighed over 
20 tons, and at the nose was 16 in. thick. A good 
mould was made, and we had a good cast. Every- 
thing went off all right, but after some time, 
when it was thought the steel was set, a start was 
made to liberate it. After removing the weights 


| 
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and getting the boxes off (taking up about one and 
a half hours after casting), a start was made to 
dig out behind the drawbacks, and to loosen all 
core irons as far as possible. Twelve to fourteen 
moulders were engaged, and quite as many 
labourers. It was cast about 10 a.m., and we did 
not leave it until 2.30 a.m. next morning. We 
were told-to get the inside out, and as near to the 
casting as possible, but wherever we reached the 
casting we found it had gone blue, or in some 
cases black red, I believe the general idea was to 
stop it from pulling. 

Now it is quite reasonable to think that we could 
not have got at that casting till it was set, or if we 
had, the steel, being fluid, would have run out 
somewhere, and I have, from a careful study since, 
and having had the superintendence of similar 
castings, come to be thoroughly convinced that a 
casting will not pull after it is set. It will only 
tear asunder at the critical stage of solidification, 
and, jf a carefully designed casting is tied together 
with a well thought out system of brackets, as are 
generally used to-day in steel-foundry practice, 
almost any casting can be successfully made free 
from pulls owing to resistance; but a carefully pre- 
pared mould will have to be made, one he. 
enough to resist the pressure of the liquid steel an 
the heads above the casting, and it must also be 
so light that no practical resistance is there yhen 
contraction first takes place. I do not wish to 
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assert that tiberating can be done away with alto- 


gether, but I do think that it is * necessary to 


keep a casting to the shape required, by allowing 
free contraction. 

There are other causes of castings pulling, unless 
very particular care and study is given to the job 
before putting the work in hand. For instance, 
a casting of an even thickness will pull sometimes, 
and at first one cannot understand why, until, 
perhaps, after some careful study, it is concluded 
that it must be owing to the position of the mould 
whilst being cast or to the way in which it has 
been run. There are times when a casting, such as 

valve or pipe, is found to have pulled right on 
fie top, and the only reasonable conclusion is that, 
whilst the steel is rising up each side of the core, 
as it is being filled, the steel has got somewhat 
chilled, and when it has met again on the top of 
the casting its fluidity and temperature are so far 
decreased that it could not properly unite and 
mix, thereby causing a weak place, and as soon as 
contraction takes place it parts asunder. 

As to the use of chills, personally I do not care 
much about them, but I confess that they can be 
used on some castings to advantage, as in chill- 
ing facings, small bosses on valves, or small pro- 
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jections on other castings, where the thickness of 
steel is greater than the walls of the casting; but 
in all cases the chills should be in one piece, and 
entirely cover the part to be chilled. 

My experience in first seeing chills used was on 
an hydraulic cylinder, which had a thick belt run- 
ning all round it. The idea was to cool this belt 
quickly and bring it to about the same tempera- 
ture as the walls, so as to avoid piping. The chills 
were made in segments, placed round the pattern, 
and rammed up in the usual way, and touching one 
another, but as the chills were not machined the 
joints were not a very good fit. The result was 
that when the casting came out it was found to be 
pulled, or cracked, up the belt at the places where 
the chills met each other, and pulled to the depth 
of the machining allowance, and in some plgces 
deeper. It is my opinion that if chills are put on 
in pieces, the same thing will almost always 
happen. ‘ 

Another experience in chilling a casting was 
with the side for a forging press. Along one side 
of this casting ran two slides the full length, 
about 14 ft. long, and about 8 in. by 3 in. in sec- 


tion, standing out from the walls, and owing to 
the design it was necessary to mould on its edge. 
To get those slides solid it was suggested at first 
to use short cast-iron chills, but my previous ex- 
perience would not admit of this; besides, a great 
difficulty arose as to how to keep them in place. 
so it was eventually decided to put a chill the full 
length. Suitable forged bars were secured, 8 in. 
by 5 in. thick, and placed along the bottom two 
slides. The mould was proceeded with, suitable 
allowance made at each end of the bars for expan- 
sion, which, as we thought, would be all right. 
But when the casting came out we found there was 
one thing we had not thought about, and it was 
the fact of the bars only getting hot on the side 
next the casting. The result was that the bars 
expanded on that side only, causing them to bend 
or camber toward the casting. Each embedded itself 
in the facing at the centre of its length to the 
extent of about 1} in., and as there was only 3 in. 
on for machining, it left a deficiency of 2 in., and 
which we were afterwards allowed to weld on, so as. 
to save the casting. 

At the present time cast steel valves for steam 
service seem to be in favour. I have had hundreds 
through my hands, and, I venture to say, with a 
fair amount of success; but every time we get a 
new order, the difficulties seem to increase, as the 
designs alter so much. What with the amount of 
divisions and seatings ‘inside, and the fittings that 


are attached outside, one hardly knows where the 
valve part leaves off and the fittings begin. In 
some cases one can hardly see valve for fittings, 
i.e., feet and brackets attached to the body. 
There are many steel castings required, which I 
venture to say are impossible to make, without the 
addition of a lot of superfluous material, i.e., 
material put on to ensure a good sound casting, 
and which must afterwards be machined, or other- 
wise cut off. I have in mind now rolls and mill 
pinions. Whilst I know that in the iron foundry it 
is not impossible to make rolls or mill pinions with 
the de te cast to shape at both ends, and get 
a solid casting, yet it is not so with steel. Owing 
to the enormous expansion of liquid steel it is 
necessary, in order to be successful, to cast it on 
end, and to have a large amount of material on 
the top end, almost equal to the diameter of the 
body, also a head above the total length of casting 
to ensure solidity. Now all this has to be 
machined off again, and the wobblers cut out to 
bring the casting to what is required. That is 
what I mean by superfluous material. I have seen 
rolls cast flat, but they have not been a success, the 
amount of head required being anywhere from 120 
to 150 per cent. more than the actual weight of the 
casting, and machining allowance almost equal to 
one cast on end. Mill pinions of a small size are 


| Fie, 3. 


THE FOUNDRY 


TRADE JOURNAL. _ 39 


made in steel with the wobblers cast on both ends, 
but one that has been cast solid at one end is to be 
preferred. 

Another type of casting that has been a source 
of trouble to some steel makers, and in which it is 
necessary to use superfluous material, is the marine 
stern tube (Fig. 4). If this is cast on end to the 
section shown, it could not be a good casting. At 
some places they have been made on their sides, 
but with what success I do not know, and I should 
never attempt it myself. The extra work required 
in preparing the mould and the core, and the 
means to be adopted to keep the casting in one 
piece, when contraction takes place, also the extra 
work required in the fettling shop would cost 
more than making a straight tube and machining 
the recesses out, notwithstanding the excess 
material; and besides, one would be more sure of a 
good casting. 

Now as to castings breaking. A few years ago, 
when turbine drum centres (or what are commonly 
called turbine wheels) were first made, the first 
set of castings of any large size that I had to do 
with was about 7 to 9 ft. diameter. They were con- 
sidered to be a delicate job from the steel-founders’ 
point of view, owing to the amount of machined 
surfaces, and because they had to be a perfectly 
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clean job, equal to forgings. With these castings 
we were fairly successful, But shortly after this an 
order was placed for a much larger and heavier set, 
ranging from 10 to 12 ft. in diameter, and weigh- 
ing from 15 to 20 tons. We followed as far as 
possible the same lines as in the first set in which 
we had been so successful, but we were not long 
before we had a setback. We had a good cast with 
the first wheel, which was a large one. It came 
out all right, was put into the annealing furnace, 
and was apparently all right when it was taken 
out, but three days after it had been in the 
fettler’s hands it flew, breaking through the rim, 
and also three or four arms. Drawings of the pre- 
vious ones were compared with the ones under con-, 
sideration and we found there was a good deal of 
difference in sectional design. Owing to the small 
diameter outside and the large diameter of boss 
in the first set, and also to the arms being at an 
angle from top of boss towards the rim at the 
bottom, in looking at section through the centre it 
looked quite a conical shape, but not so in the 
larger ones, for although the arms were somewhat 
sloping, they were almost at right angles to the 
boss, owing to its greater diameter. 

We knew that great risks would have to be taken 
if we again attempted to make them as they were, 
and as it was such a large and costly job, we de- 


cided to point out to the engineers our difficulty, 
and they asked for suggestions. We suggested at 
once that the wheels should be split at the boss, 
and they would not agree to this, but it was agreed 
to split the rim, which got us out of our diffi- 
culty, and after this all large turbine wheels were 
designed with our suggestion embodied, which re- 
lieved other makers also or similar troubles. Out 
of hundreds of turbine wheels made since that 
time, not many (if any) above 4 or 5 ft. diameter 
with arms in, have been made without being split 
in the rim. 

Another wheel for turbines which has been the 
source of a lot of trouble at various times is shown 
in Fig. 5. These are frequently called rotor wheels. 
They may be anything from 8 to 11 ft. diameter and 
have to be machined all over, and must necessarily 
be perfect, and to the steel-casting maker it is 
obvious that owing to the section as shown, he 
will have to put on superfluous material to make 
sure that no piping is found when the machine- 


man is just about to finish it. But in spite of all 


precautions some of them did break. 

I will explain what I feel certain was the cause 
of breaking, as the same cause breaks a lot of other 
wheels, not only in the steel foundry, but also in 
the iron foundry. Imagine a wheel with a ver 
heavy boss, which is doubtless necessary, but whic 
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only requires a very light rim and arms. This 
wheel is to be secured into a drum of some sort. It 
is impossible to get both the boss and rim to cool 
equally at-the same time, so the position is that 
the rim being thinnest would have finished cooling 
first, and would contract to its position, before the 
boss is cool, and therefore before it has finished 
contracting; or in other words, the boss will get 
yet smaller and cannot do that without breaking 
itself away from the rim; so it is reasonable to 
think that if it is at all possible to keep the boss 
and rim at fairly even thicknesses so that they will 
cool and contract evenly, there will not be much 
trouble. The same thing applies in the annealing 
process; one*should be as careful as possible in 
cooling down, though it is almost impossible to get 
perfectly uniform cooling. i 

Now, reverting to the breaking of the rotor 
wheels, as it was impossible to have these wheels 
split (and remembering the conical shape of the 
turbine wheels mentioned previously) we found 
that by adding extra machining at the top of the 
arm at the boss, and by reducing the thickness at 
the other end, near the rim, and applying it under- 
neath, we could get a certain’ amount of cone on 
this wheel. This was found to relieve us of a lot 
of trouble and, as proving that the cone shape was 
helping us, we found that the boss had so far 
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lifted in contracting that it almost ran away with 
the machining allowance on the bottom side. 

This question of cooling does not only apply to 
-wheels but to large blocks of steel, A case occur- 
red with a hammer block, which weighed about 
36 tons. After being stripped and cleaned, and 
about two weeks after it was taken out of the sand, it 
was found one morning to be cracked (Fig. 6.) The 
peculiarity about the fracture was that the casting 
was not broken in two pieces, but the crack went 
right through the centre of the block, which was 
about 5 ft. deep, and the crack extended about 
2 ft. in the centre, leaving 18 in. solid on each side 
of crack. A hole was drilled right through the 
block to stop the crack from extending further, 
and it was subjected to a severe drop-test and 
proved not to have cracked further. It was even- 
tually placed under the hammer it was intended 
for, and as far as I know is still being used to-day. 

Another instance of trouble which occurs to the 
foreman in most steel foundries, is that he does not 
know what weight’ of material he has in his ladle 
before proceeding to cast. At the shop where I am 
working, we certainly save a great deal each year 
in this respect, by having a weighing machine, 
which we attach to the crane before hanging on the 
ladle, and before the molten steel is tapped into 
the ladle. 

The scrap and moulds wasted was a big item 
some few years ago, so we consulted a firm of 
weighing-machine makers, who made one as de- 
sired, I believe it was rather costly, as they had 
to take into consideration the temperature it 
would have to stand, without affecting the balance, 
but, however, they succeeded, and it has saved its 
cost many times over in preventing moulds being 
spoilt by being cast short. 

It may be of interest to say a few words about 
foundry tackle. I know it is very difficult in some 
shops to get hold of any, but a few pounds spent 
on good standardised tackle means many more 
pounds saved in a short time. I adopted a system, 
as far as possible, of standardising boxes and 
everything I could, for foundry use. Box parts, 
for instance, which are cast in one piece, are made 
to certain sizes, round or oblong, and mostly just 
in what are termed “middle parts,” i.e., parts 
without any bars cast in. Flanges are cast out- 
side, top and bottom, and each part is drilled to 
template for pins. These boxes can be used singly, 
or put together. 

Bottom plates are cast of suitable sizes to be 
eramped or bolted on, and can be used for bottom 
parts or dr To contend with heads or risers 
on different jobs bars can be laid across and fas- 
tened to the flanges, or suitable grates can be cast 
and fastened on for top parts. In a steel foundry 
they must be of suitable strength, for more than 
one purpose; for instance, they must resist any 
twisting out of shape, whilst being turned over, or 
otherwise slung on cranes, also they are fre- 
quently going through the drying stoves and 
heated up to a high temperature, almost red hot 
at times. Strength is more than ever required 
when the mould has been cast and then the cast- 
ing has to be knocked out. 

Owing to greater strength required in the boxes 
they are of greater weight, and owing to this fact 
cranes are more used in a steel shop than in an 
iron va Boxes of only very small sizes are lifted 
by hand. Now as to larger or built-up boxes; 
these are boxes which are built up from loose sides 
and ends, and are, as far as possible, interchange- 
able. If a box side breaks, as they sometimes do, 


it can soon be replaced by another from the stock 
yard. Box sides are made in various lengths, 
measured in feet from 8 to 14 ft., and in 2 ft. from 
14 to 18 ft. The depths of box sides and ends are 
12°in. and 24 in., and end plates of various lengths 
from 4 ft. to 11 ft. to suit sides, So no matter 
what useful sized boxes are required, we are able 
to build one. All holes are cast at equal distances 
and sizes for bolting purposes, and the same ap- 
plies to the holes in the sides for loose bars. It is 
well known in steel-foundry practice that there are 
many occasions when two and three or even more 
parts have to be carried together for stoving pur- 
poses, so it is our practice to have sides and lift- 


ing handles strong enough to meet any require- 
ments. We have also cast-iron pockets for lengthen- 
ing purposes, 12 in. square, 12 in. by 24 in., and | 
24 in. square, so that if any box of a particular 

length is required and cannot be spared, another 
shorter one can soon be lengthened by attaching 
the pockets. Fig. 7 shows some examples of box 

arts, 

, Another sort of tackle of great interest is spindle 
work. It is a great mistake in any foundry to 
have spindles, arms, and plates of various sizes 
and shapes; it is best to have them standardised. 
In my own shop any apindle will fit any plate, and 
any arm will fit any spindle, the only variation is 
in the length of spindles and arms, and the spindles 
are allowed to revolve in the centre plate. In some 
shops it is the practice to have the spindles a fix- 
ture, and the arm with board attached riding on a 
movable collar, sliding over the prepa My ex- 
perience convinces me that with this system a lot 
cf mistakes can be made, owing to the strikin 

board being so free in the moulder’s hands, an 

especially in steel foundries, where it is the prac- 
tice to ram the sand very hard on a mould, and 
then scrape it off with the board. With a loose 
arm the board is liable to ride over the sand, or, 
on the other hand, by putting pressure on to cut 
the sand, the board is pressed too far down and 
the mould is consequently out of shape. This may 
not apply in metal shops, as generally the only re- 
sistance is wet loam; but if the spindle is fixed 
rigid in the centre plate, and only allowed to re- 
ed and the arms machined to fit the spindle, 
and then fastened with a set screw at the back, 
there is nothing to get out of place. The striking 
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board is squared to fit up against the spindle, and 
can be checked by measurement or gauge, from the 
spindle to a standard distance on the board, which 
is marked before using. By being a perfect fit in 
the centre plate, and only allowed to revolve, \it 
becomes impossible for the moulders to lift the 
board up or press it down, and besides it does 
away with the time of levelling the spindle plate, 
as it can be laid level enough to work with the eye. 
Our method is to have the spindle tapered at the 
end which fits the plate, to a given angle, by 
machining. The plates are of cast iron, having 
been cast around the spindle, thereby saving the 
cost of boring, and, as before said, they are all 
interchangeable. It does not matter whether a 
long spindle is required or a short one, and as’a 
plate is in a convenient position in the floor, it is 
not necessary to remove it. (Fig. 8.) 

Good chains are a great asset, and should have 
‘every care. If more than one chain is used on a 
job, great care should be used to see that the 
weight is equally distributed on each leg of the 
chain. When one considers the hundreds of lifts 
of such various weights which are handled daily in 


a foundry, and with so much life at stake (and 
even without damage _to workmen there may be 
serious losses in case of breakages to material and 
loss of valuable moulds), the necessity for great care 
18 obvious. It is quite a simple matter to kpow the 
strength of chains required to lift a certain weight, 
but. it is not quite so simple to judge the weight 
to be lifted, but with more care, accidents could 
be avoided. 


Discussion. 


Mr. Jony, Watson said he quite endorsed what 
Mr. Brown had said about the necessity of engineers 
taking a lesson from steel founders, A great many 
of the founder's troubles were entirely due to the 
engineer’s ignorance of what happened in the 
foundry. Among the slides which Mr. Brown 
placed on the screen was one of the end of an 
accumulator cylinder, The bottom half had no 
brackets on, while the top half had a lot. Mr. 
Brown did not say anything about the top half. 
In the speaker's opinion, steel founders went mad 
on brackets. They were a survival of the barbarous 
days when the founder could not trust the steel 
maker. He found that a great deal of trouble in 
the steel foundry was due to the moulder putting 


on brackets. In a great many cases they were dirt 
traps. They also acted, in his opinion, as instru- 
ments for drawing away the steel from the body 
of the casting. Very frequently, when he had seen 
a cylinder of that sort machined, there was a small 
hole opposite every bracket on the casting. He 
thought the steel founder should try to do away 
with brackets, and make his moulds so that the 
casting in contracting liberated itself. The same 
thing Revcened in cracks that took place in turbine 
wheels. Often a crack in a wheel was due not to 
the steel or to the design of the wheel, but to the 
way the mould was made, and very often to the 
way the core was made. Steel makers had a great 
habit of putting irons in cores, He thought this 
was overdone. The moulder who could make his 
cores with a minimum of irons, or without any at 
all, was on the right lines for producing castings 
without cracks. - His experience was that about 
2 per cent, of the trouble was due to the steel, 
and the rest to the moulder—thrown in, of course, 
with the designer, who, especially in valve castings, 
was the chief sinner. He was very much interested 
in Mr. Brown’s remarks about the stern tube. His 
firm had had the same difficulties to contend with 
that Mr. Brown had, and they had cured the 


Fic. 9.—Movuntp or CoREs, 
COMPRISING 122 SEPARATE’ PIECES. 
CASTING WEIGHED OVER 22 TONS. 


trouble in exactly the same way. They had to 
make a plain cylinder, and then machine out the 
recesses. He was taught that by a very serious 
experience he once had in attempting to cast a 
stern tube with the recesses in. No trouble 
developed in the thin part of the tube, and when 
the job was finished it looked all right, and the 
tube was‘built into the ship. But when the final 
cut was taken out by the engineers in the thick 
part, they came upon a piped hole and a crack 
right in the inside. These tubes had to be cut out 
of the ship, causing great expense. Since then 
they had adopted the method described by Mr. 
Brown. One often received great help from seeing 
what other people did. He remembered once 
having a great deal of trouble with blank wheels 
of large and various sizes, in which the teeth were 
machine cut. When the teeth were cut it was 
found that, at the root of several of them, round 
the rim, there were draw holes. He went to the 
shop where they were being machined, and was 
shown some wheels that came from Germany. 
They were the roughest castings he had seen, and 
were not properly fettled (the arms were run short 
in many places), but they turned up beautifully 
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clean, with not a speck anywhere; the teeth were 
cut out solid, without a flaw. This rather worried 
him. They had another go at the trouble, but did 
not cure it. The second time he went back to the 
place a new consignment of wheels had come in 
from Germany. The manager remarked to him 
that there was a curious thing about these wheels 
which he did not ser etre. | It was that the 
Germans only rough-turned half of the rim. 
Immediately, he said that the solution of the difti- 
culty occurred to him (the speaker). Half way 
down the rim from the top side they had put a 
wedge-shaped piece the whole way round the rim, 
getting an area on the top edge of the wheel of 
about four times what they had on the bottom 
edge. They then put their risers on the top of 
that. After casting, they put it in the lathe, and 
machined off the surplus metal, with the result that 
the whole wheel was found to be fed solid. His firm 
adopted the same principle, and had never had a 
bad wheel since. 

Mr. J. R. Hypres remarked that his experience 
was with castings from 20 lbs. up to possibly 
200 lbs., which was a speciality line, but it 
looked to him that the same troubles that 
came into a 20-ton casting came into a 20- 
pounder. He supposed that #t was during the 
range of fluidity from the casting temperature 
down to solidification that the various and sundry 
pulls occurred. It seemed that when steel was put 
into a mould the whole of that steel remained 
liquid for some time, whether that time were five 
seconds or “five minutes. He would like to ask the 
lecturer whether that was correct, and was a 
proper assumption to make in _ considering 
shrinkages and the way to counter them. 

Mr. Brown, in reply to Mr. Watson, said he had 
the illustrations referred to specially prepared to 
show engineers how difficulties might be overcome 
by the reduction of the thickness of the flange @nd 
the addition of brackets. He did not know whether 
or not the engineers had at some time had a very 
bad accumulator cylinder that had given out, but 
the fact remained that they had gone on increasing 
the thickness of the flange. He considered that 
the more they increased the thickness of the flange 
the bigger defects they would get, while, by adding 
brackets to reduce the thickness of the flange, they 
would get safer castings. In answer to Mr. Hyde 
on the question of solidification, he said this all 
depended upon the thickness of the casting. If 
they had a heavy casting with a wall 3 ins. thick, 
and it was attached to another wall, say, 6 ins. 
thick, during the time that the 3 in. part was 
solidifying there was a certain skin set up around 
the thicker part that would perhaps hold itself to 
the thinner part, and no pulling or anything would 
result, because the skin was thick enough to hold 
it. But if they got a small casting, half an inch 
thick, and it was attached to another part of a 
casting an inch thick, it was done instantly. It 
did not take many seconds for the half-inch piece 
to solidify, and before the inch piece was set it 
began to tear itself away. 

A hearty vote of thanks to the lecturer concluded 
the meeting. 


Hard Soldering Flux.—The following liquid flux 
to be .used in connection with hard soldering or 
brazing has been recommended :—Either borax or 
boracic acid, or a mixture of the two, used as a flux. 
If preferred the flux may be used wet by mixing with 
te water, but the solution should not be made too 

ilute. 


Aluminium Alloys. 


At a meeting of the Scottish Branch of the 
British Foundrymen’s Association on October 9, 
Mr. J. Ellis, the President of the Association, who 
was present in his official capacity, complimented 
the Branch on their work, and noted with pleasure 
that numerically the Scottish Branch was the 
strongest in the Association. 

Mr. C. H. Descu, D-Se., Ph.D., then delivered 
an address on “Aluminium Alloys.’’ At the out- 
set he referred to the growing importance of the 
subject of aluminium alloys. Aluminium, in its 
pure state, was a comparatively weak metal, and 
very difficult to cast solid; when alloyed, however, 
its Strength was increased, and its casting proper- 
ties were greatly enhanced. Recently a new term 
has been introduced into the specifications for 
light aluminium alloys. which had regard to the 
strength compared with the specific gravity of the 
alloy. The term -referred to was ‘‘ Specific 
Tenacity,’’ and this value was found by dividing 
the tensile strength in lbs. per square inch by the 
weight of a cubic inch of the alloy in lbs,, as— 


sar Tensile strength in lbs. per square inch. 
enveny=Weight of a cubic inch of the alloy in lbs. 


There were many metals which could be alloyed 
with aluminium, but copper was the material 
chiefly used in this respect. Copper could be 
added up to 5 per cent., but alloys containing 3 to 
4 per cent. were most common in practice. In an 
alloy containing, say, 20 per cent. of nickel, a 
strength of 7} tons per square inch could be obtained, 
and by hot rolling this strength could be raised 
to 17 tons, and could still further be improved to 
20 tons by cold rolling. Nickel, up to 5 per cent., 
was another metal which was used for alloying 
with aluminium, An alloy containing 4 per cent. 
of nickel gave a tensile strength of about 9 tons 
per square inch in its cast state, and this could be 
improved to 10 tons by hot rolling, and to about 
12.5 tons by cold rolling. The high melting point 
of nickel compared with aluminium presented some 
difficulty in producing an alloy, but this could, to 
some extent, be overcome by first making a rich 
alloy containing, say, 20 per cent. of nickel and 
then melting this with the aluminium in the de- 
sired proportion. 

The addition of copper to aluminium produced 
an alloy which was slightly more sensitive to cor- 
rosion than when nickel was the alloying material. 
No appreciable advantages were obtained by add- 
ing nickel to copper in combination with alu- 
minium. 

Zinc and aluminium gave a good casting metal; 
such an alloy’ might contain up to 20 per cent. 
zinc, and good results were also obtained by adding 
zine and copper in combination with aluminium. 

The lecturer explained that the difficulty ex- 
perienced in melting aluminium scrap was due to 
an oxide which formed on the outside; he also 
stated that it was not safe to melt aluminium in 
a plumbago crucible, as the metal absorbed the car- 
bon, and carbon was an undesirable constituent in’ 
aluminium. A number of slides were exhibited 
showing the microscopic structure of the various 
alloys, and explanations were given of the effect 
which the various combinations had on _ the 
strength of the material. 
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Machine 


At a meeting of the Shéffield Branch of the 
British Foundrymen’s Association on December 16, 
Mr. John Little in the chair, a lecture on 
‘Machine Moulding,’ was delivered by Mr. R. 
Carrick, of Shipley. : 

Before the business of the meeting was proceeded 
with the Brancu-PresipENt made sympathetic 
reference to the loss the Branch and the Associa- 
tion had sustained by the death of Mr. H. Pilking- 
ton, of Sheepbridge, the original President of that 
Branch, and a Past-President of the parent Asso- 
ciation. A vote of condolence was sent from the 
Branch to the bereaved family. 

Mr. Carrick, in introducing his subject, re- 
marked that he was not interested in the manu- 
facture or sale of moulding machines, but with 
many years’ foundry experience in all parts of the 
world he was convinced of the great utility of these 
appliances in foundry practice. At the works of 
which he had charge a large number of moulding 
machines were in use, and he extended a «cordial 
invitation to members to inspect them. 

In spite of the fact that founding was the 
foundation of the engineering industry, and that 
modern industry depended upon the foundry for 
a large part of its products, it was, he continued, 
surprising what a small proportion of the inven- 
tive genius that had for generations been busily 
engaged in the evolution of labour-saving machines 
had been devoted to foundry machinery. It was 
only within the last 25 or 30 years that moulding 
machines had been used to any great extent in 
this country. 

Moulding machines could be classed under four 
heads :—(1) Machines that only ram the mould; 
(2) machines which draw the pattern ; (3) machines 
that both ram the mould and draw the pattern, 
and (4) machines in which every operation is mech- 
anical—sand-filling, ramming, pattern-drawing, 
and conveying finished mould away. The lecturer 

proceeded to deal in detail with the operations of 
these various types of machines, and illustrated 


their great labour-saving merits. Of the power 


machines he confessed to a strong preference to the 
compressed-air type as being the most serviceable 
and popular. With the introduction of jar or jolt- 
ramming machines there was a much wider range, 
and almost any size of mould, whatever its shape or 
size, could be dealt with, and did the work more 
efficiently and in infinitely less time, as well as sav- 
ing the hard labour of the moulder. In his own 
experience a gang of two moulders and machine 
operator and one labourer had done the work of 
about six or seven floor moulders working under 
ordinary conditions. Unfortunately many foun- 
dry managers and employers in the past had not 
been as successful with machine moulding as they 
might have been, because, having installed the 
machine, they had not given the thought and ex- 
pense they should have done to making the neces- 
sary tackle, and very often machines had been con- 
demned and in many cases gone to the lumber 
heap when with judicious handling they might 
have become a valuable asset in the plant. Mr. 
Carrick emphasised. the point that not only must 
care and thought be used in selecting the right 
machines for the work, but equal care and infinitely 
more thought should be used in making the neces- 
sary tackle. It was not to be inferred from this 
that it was always necessary to put down very ex- 


Moulding. 


pensive tackle in order to make the machines a 
success. One should be guided by the class of 
work, number required, etc., and many times it 
would. be found that the outlay would be very 
little greater than for floor moulding. It was not 
only where there was much repetition work that 
the machines would be found advantageous, al- 
though it was in such work that their greatest 
utility would be found, and with the present ten- 
dency to greater specialisation their value would 
increase. 

It could not be claimed that engineering practice 
in this country was in the forefront either in the 
manufacture or use of moulding machines. Many 
engineering firms that had equipped their shops 
with the finest tools and equipment that money 
could buy had shaken their heads when invited to 
spend a few pounds on foundry machinery. 


Mr. Joun Littie (Branch-President), in opening 
the discussion, said he knew of one foundry that 
had been running for over 50 years, where all 
kinds of moulding machines had been installed, but 
after a comparatively brief experience had been 
allowed to go on to the scrap heap. That did not 
speak very well for the enterprise in the moulding 
trade in Sheffield, although there were places where 
such machines were largely used. There was, how- 
ever, a strong prejudice against the machines on 
the part of the men. They seemed to think that 
the machines took work from them—although the 
same argument might as reasonably be applied 
against the typewriter or the pneumatic chipping 
tool. The fact was that the greater the demand 
for a class of work the more of that work there 
was for the men who did it, and there was no doubt 
that if moulding machines were more largely used 
the output would be larger, costs would be lessened 
and that would enable employers to get more work 
to keep the mouldets more fully occupied. He 
knew, however, from experience at the men’s meet- 
ings that the men would not have the machines, 
or, at any rate, would not encourage them; but 
theirs was a very short-sighted policy, and the 
time had come when it must be combated, for if 
this country was to hold its own the costs of pro- 
duction must be cheapened. 

A Memper asked if Mr. Carrick had any experi- 
ence of jolting machines for deep boxes, where it 
was necessary to dry the mould. In using the 
jolter with a very deep top part and drying the 
mould and afterwards using a lifter, was there not 
a tendency to break the mould when rammed and 
dried ? 

Mr. Warson said he personally was a_ great 
believer in moulding machines, but had not seen 
one which, for the steel trade, was in his opinion 
satisfactory from the point of view of the con- 
struction of the machine. He had not seen one 
strong enough to do the work in the steel trade, 
and that was one cause of prejudice against the 
machines. Makers said the machines would do the 
work, but after a short experience they were found 
to break down, and if Mr. Carrick could do any- 
thing to persuade the makers to learn the real re- 
quirements of a steel foundry, and to make their 
machines accordingly, he would do the foundry 
trade a great service. 
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Mr. Dartzy believed that one of the greatest 
difficulties with regard to steel foundry work was 
that a special compo of sand had to be used on 
the face and if there was a top mould the moulder 
had to either do a tremendous amount of ramming 
or run the risk of getting the backing sand on to 
the face of the casting, which was very detrimental 
to a steel casting. Personally, he would like to 
know of a good machine with a good jolt rammer 
that would stand steel work. He did not use the 
stripping plate because it was found too expen- 
sive, and he had not found skilled men, let alone 
unskilled men, who could make a stripping plate. 
They simply drew the pattern by hand and found 
it possible to do a great amount of work that way. 

Mr. Hype said that as a rule the engineer 
abhorred sand and would keep as far as possible 
away from it, and consequently he had not been 
attracted to the foundry as offering scope for his 
inventive ability. They would find that no matter 
how well a machine worked in its first few months 
it would begin to develop slack places, which upset 
ite nice working. The top and bottom parts had to 
be rammed separately, so that the moulder was 
absolutely dependent on the pinning system for 
getting a good joint, and that was a source of 
trouble. The pins might work splendidly for the 
first month, but after that, with the corrosion due 


* to the watering of the boxes, and the inevitable 


knocking about, the joints very soon began to give 
trouble, and he would therefore be glad of any 
advice on the pinning system. Further, he would 
like to know if Mr. Carrick advised the machining 
of the box joints? In regard to the supposed sav- 
ing by the use of power, he would admit that by 
the use of pneumatic power there might be a sav- 
ing in moulders’ wages, but it must not be sup- 
posed that the power was got for nothing. In his 
experience it cost something like 9d. per hour for 

neumatic power for even a small size of machine. 

he lecturer had not alluded to the pneumatic ram- 
mer, and he (Mr. Hyde) thought that the intro- 
duction of this labour-saving device might, at any 
rate in Sheffield foundries, usefully open the way 
to a more extended use of moulding machinery. 
He felt sure no workmen would long object to 
machinery which would save the laborious toil and 
trouble of stamping round a-mould for three or 
four hours on end. Any man got heartily sick of 
such labour and if by the turning on of a tap it 
could be avoided, and the work be done better, he 
could not believe it would be opposed. Another 
trouble in connection with the machines was the 
enrying of sand to them, and he thought those 
machines which were on wheels and could thus 
be taken to the sand heap had a considerable ad- 
vantage in this respect. 

Mr. Carrick, in the course of his reply, said 
he had experienced no difficulty in working with 
deep boxes where the mould had to be dried. He 
had successfully rammed two feet deep with jolt 
ramming, where there was no overlapping. .Al- 
though he had had no steel-foundry experience, he 
did not think, from his study of the problems, that 
there should be any real danger of the back sand 
behind the compo reaching the face if the mould 
was made with due care. If the job was a very 
deep one it was quite feasible to jolt it twice. He 
thought it would be only the result of carelessness 
on the part of the men putting in the sand if the 
back, sand got to the face of the mould instead 
of the compo. Theoretically, as well as in actual 
airy the jolting was infinitely better than 

and ramming, because it effected the exact pro- 
cess required, every particle of sand going down 


te its correct position instead of one layer coming 
on the top of another and so forming a series 
of joints. He did not think Mr. Watson should 
find any difficulty, even in regard to steel moulds, 
because they required them harder in steel than 
in iron. In regard to the strength of the machines 
being inadequate to steel work, that was purely a 
matter for the makers, but in the later machines 
they were putting steel frames for the bumper and 
cases. He had found it was generally necessary 
to make special boxes, and adopt the rule to give 
the bars considerably more taper than for hand 
work. It was absolutely essential to keep the box 
part thoroughly clamped, and if this was done he 
did not think there could be any displacement. On 
the question of the pinning system, his experi- 
ence convinced him that the best system was to 
have loose pins instead of fixed pins. They jigged 
all their repetition boxes and cast good; deep lugs 
instead of the ordinary standard lugs, 3 in., 4 in., 
or 5 in. thick, with a straight hole through, and 
made hardened steel pins, 14 in. diameter, with 
just a little taper at the end, so as to get a 
running fit. If the boxes were got level they never 
got such a thing as a twisted joint. \Since the 
adoption of this method he had had no difficulties, 
and he found it cheaper, in the long run, than 
fixed pins. 

Replying to further questions Mr. Carrick added 
that, in his opinion, it was advisable where pos- 
sible to machine box joints, He did not see wh 
any foundry should not have as good class of wor 
as the machine shop. As for compressed air at 
9d. per hour, he considered this rather a ‘tall 
order,’’ but evén at such a price, if the power was 
working 20 or 30 machines, as it should do, it 
would not be excessively costly. His practice was 
to have near the compressor a storage tank so 
that there was little or no condensing in the pipes, 
and as all the machines would not be jolting at the 
same time he did not think it too much to allow 
20 or 30 machines for such oo plant. With 
regard to the conveying of sand, his preference was 
to carry the sand by hoppers and bring it up by 
conveyors, and to keep the machines stationary. 
To run every machine alongside the job would 
demand a tremendous amount of floor space, and 
he thought future practice would tend in the direc- 
tion of conveying the sand by hopper and feeding 
it down into the machine. : 

On the proposition of the Brancy-PREsipENT 
Mr. Carrick was heartily thanked for his Paper. 


ELECTRIC FURNACE MANIPULATION.—Mr. 
Harry Etchells, in a lecture on “ Electric Furnace 
Manipulation,’’ recently given to the Sheffield Soe 
of Engineers and Metallurgists, when dealing wit 
the cost of smelting, remarked that even at the present 
comparatively high prices caused by war conditions, 
the electric furnace had proved a good investment to 
many users and an immense boon in the economy of 
steel production and the utilisation of waste. The war 
had shown us how to make ourselves independent of 
Swedish Bessemer imports and to convert into valuable 
steel the accumulation of nickel and chrome steel scrap. 
In spite of difficulties of manipulation, which still 
remained to be overcome, the electric furnace had a 
part of its own to play, and had come to stay. Prof. 
J. O. Arnold, the President, however, observed that if 
the electric furnace had come to stay, they would have 
to have cheaper current. That was one of the greatest 
obstacles to the development of the electric furnace in 
Sheffield, and it would have to be got over in some 
way. 
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Gronwall-Dixon Electric Melting and Refining 
Furnace. 


At the recent Convention of the American 
Foundrymen’s Association, Mr. A. Cow ey, 
in a Paper dealing with the Gronwall-Dixon elec- 
tric furnace, described it as operating on a 2-phase 
system, energy being taken from 3-phase supply 
through two banks of transformers prestiet Nee by 


Fig. 1.—Section or Gronwatt-Dixon 
FURNACE. 


a modified Scott 3-phase to 2-phase connection. 
In units of five tons and larger capacities, four 
vertical electrodes are introduced through the 
roof. The bottom electrode is embedded under the 
lining of the hearth and is entirely protected from 
the molten charge. It therefore requires no water- 
cooling. In capacities smaller than five tons, two 
electrodes are introduced through the roof. The 
transformers are arranged to deliver a current at 
varying voltages, available as required by the 
operator., Each phase of the 2-phase current, 
which takes a balanced load from the 3-phase 
supply mains, is carried to a pair of the vertical 
electrodes, the bottom electrode being joined to the 
neutral point of the transformers. 

Through a special arrangement of switches the 
ares can be thrown in series, or in parallel, or in 
several intermediate positions between series and 
parallel. During the melting stage while the arcs 
are in series, the lower electrode accelerates the 
process by carrying a considerable proportion of 
current, as well as all the unbalanced Joads, which 
in commercial operation are unavoidable. Because 
of this feature, the power input to the furnace 
may be increased over and above the amount it 
would be possible to carry without the bottom 
electrode. In subsequent periods of refining, recar- 
burising, and introducing alloys, or for holding 
the bath, the voltage can be reduced, shortening 
the arc, thereby lessening the reflected heat on 
the walls and roof. This procedure prevents rapid 
destruction of the refractories. When ‘operatin 
with a short arc the parallel or one of the modifi 


connections is used, passing a large proportion of 
current through the bath to the bottom electrode. 
By this method the proportion of current flowing 
through the lower electrode can be varied within 
wide limits. From the power companies’ point of 
view this transformer and connection arrangement 
makes a desirable load. The transformer efficiency 
is 98 per cent. or over, the power factor is 92 to 
97 per cent., and the service mains and power 
station are not disturbed by any serious surges. 
Small surges that occur during the melting period 


‘are absorbed by the interlocking of the phases by 


the transformers. 

The furnace is cylindrical in shape and of the 
usual tilting type. The tilting operation is carried 
out through worm-driven connecting’ rods operated 
by motor drive through a reversing controller. 
The furnace is designed with two doors front and 
back. The front door is a combination pouring 
and charging door, the spout being removable. 
The use of two in place of three doors, as is cus- 
tomary on electric furnaces, reduces the heat 
losses. The roof is built up in a supporting ring 
from special shapes of silica brick; it is remov- 
able, and by providing a spare roof very little 
time is lost in replacing in case one is burned out. 
The electrodes are carried by an overhead support 
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Fic. 2.—ExevaTion or Cuarcinc Sipe of Gron- 
WALL-Dixon Etectric FURNACE. 


made up of I-beams. Their weight is taken up by 
a counterbalance to which the mechanical gearing 
for the control is attached. This control is 
operated by an individual motor for each elec- 
trode, which is energised through a system of con- 
tactors inectal on the switchboard, either auto- 
matically or by a hand-operated push-button 
station. 
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In a furnace installed at Detroit, of five tons 


capacity, up to August 1 last over 800 heats of: 
allo 


y steel for automobile and aeroplane construc- 
tion had been poured, and the results obtained 
had been so encouraging that an additional 10-ton 
unit was now being installed, and arrangements 
for still further additions had been made. 

The operation of this furnace, continued the 
author, is continuous. The cold charge, consist- 
ing of various kinds and grades of scrap together 
with a percentage of pig-iron, is charged into the 
furnace and from this material heats of high-grade 
nickel, chrome-nickel, chrome-vanadium, _high- 
silicon and high-manganese, high-carbon and high- 
speed’steels may be made within a period of four 
to five hours, with an energy consumption of from 
500 to 600 kw.-hours per ton. Under favourable 
conditions many heats of steel refined to under 
0.02 per cent. sulphur and phosphorus have been 
completed in a little over three hours with a 
minimum energy consumption of 460 kw.-hours per 
ton. In making the above grades of steel, prac- 
tically 90 per cent. are to carbon specifications, 
requiring generally considerable recarburising of 
the bath as well as the addition of the necessary 
alloys. 

The cost per ton of liquid alloy steel, refined 
to under 0.025 per cent. sulphur and phosphorus, 
produced in a 5-ton Gronwall-Dixon electric melt- 
ing and refining furnace is given by the author as 
follows : — 


s. d 
Electric energy 550 kw.-hrs. at 0.4d. 
Electrodes, 20 Ibs. at 23d. perlb. .. 
Refractories we ds ot ee 1 8 
Alloys* 40 


Slag mixture—60 Ibs. lime per ton of steel ; 6 Ibs. 
fluorspar per ton of steel; 10 lbs. anthracite 


coal per ton steel 1 
Scrap and iron .. ee om ee ee 58 0 

Total 20 


* To raise the manganese content 0.30 to 0.40 per cent. from 
38 to 50 Ibs. of 80 per cent. ferro-manganese are added in a 5-ton 
furnace, or approximately 9 !bs. per ton of steel. At 43d. per lb. 
the alloy addition cost is 3s. 2d. To bring up the silicon content 
in the steel to approximately 0.15 per cent., it is customary to add 
6 ibs. of 50 per cent. ferro-silicon which at 14d. per lb. makes the 
cost 9d. 


Conversion costs per ton on steel castings in a 
5-ton Gronwall-Dixon furnace follow :— 


s. d. 

Electric energy, 500 kw.-hours at 0.4d. 16 7 
Electrodes, 20 Ibs. at 23d. Ib. a 4 8 
Alloys (See note at foot of previous table) .. 4 0 
Slag material .. ee 
Scrap and iron .. -- 3 O 
Unskilled labour for charging and handling scrap .. 6 


The furnace operates with almost an absolute 
neutral atmosphere. In making the usual run of 
steels it has proved to be unnecessary to use any 
deoxidising agents such as ferro-manganese or 
ferro-silicon except as required to meet the speci- 
fications. Owing to this neutral atmosphere it is 
possible to add the greater part of the required 
alloys either with the scrap or immediately after 
the charge is melted, reserving only sufficient for 
a final adjustment of the analysis. Investigations 
of alloy steels made under this practice have shown 
uniformity and accuracy in meeting specifications. 

After the melting operation, and during the 
refining, the passage of the current through the 
molten metal creates a magnetic movement of the 
bath producing three distinct results. 

(1) It brings the entire bath in direct contact 
with the refining slag, materially assisting in 
removal of the sulphur and phosphorus. Se is 


" therefore possible, starting with a charge averag- 


ing as high as 0.10 per cent. in sulphur and phos- 
phorus, to reduce these elements with one slag to 
under 0.03 per cent. Frequently the phosphorus 
and sulphur have been reduced to 0.01 per : 

with an additional slag. Extensive investigations 
of more than 800 heats have shown a minimum of 
segregation even in the piped section of bottom- 
poured ingots. ; 

(2) This motion of the bath brings all the 
charge under the direct influence of the ares. It 
is therefore possible to pour all the metal, leaving 
the furnace clean for the succeeding heats. 

(3) The magnetic action. of the bath produees a 
distribution and amalgamation of all the added 
alloys. This is particularly noticeable when 
making final additions for the adjustment of the 
analysis, such as metal for recarburising, ferro- 
manganese, nickel, chromium, or vanadium as may 
be required, after which additions the furnace 
can be tapped within ten minutes. 


Refining Cupola Metal. 

Another field for this furnace is the electric 
refining of cupola metal. Some of the results have 
been most encouraging. In one case fluid metal 
was taken from the cupola and refined in the 
electric furnace, the final analysis of the iron 
being as follows:—Silicon, 1.980 per cent.; phos- 
phorus, 0.313 per cent.; sulphur, 0.044 per cent. ; 
manganese, 0.73 per cent.; combined carbon, 
0.63 per cent.; total carbon, 3.28 per cent. 

From the metal a test bar of 1 in. sq. section 
was cast, the physical test being as follows :—The 
bar was supported on knife edges 12 in. apart and 
sustained a load, applied in the middle, of 
3,050 Ibs. before breaking, the deflection being 
0.215 in. The tensile strength was 27,570 lbs., 
with a Brinell hardness of 202. 

The figures above as regards output and energy 
consumption are based on the making of high- 
grade alloy steels to meet severe specifications. 


MOULD FOR THE PRODUCTION OF SOUND 
INGOTS.—A process has recently been patented by 
Messrs. Armstrong, Whitworth & Company, in con- 
junction with Mr, Law and Mr. Sandberg, for the pro- 
duction of sound steel ingots or other castings. The 
metal in this case is maintained molten at the top of 
the ingot or casting by means of an electric arc of 
which the metal itself forms one of the electrodes. The 
arrangement is as follows :—At the bottom of the 
mould, and resting on its base, a plate of iron, steel, 
or other suitable metal is provided, with a tongue pro- 
truding beyond the mould to which is connected one 
of the electrical leads, the other lead being connected 
to an adjustable electrode. To prevent the escape of 
heat when the electric arc is in operation, a cover is 
provided for the mould with a hole for the electrode 
to pass through. When an ingot is to be cast, the con- 
tact plate is placed on the base, the mould is placed 
in position and the’ metal is poured into the mould. 
As soon as possible after the mould is filled, the cover 
and the electrode are lowered into position over the 
top of the ingot and the current is switched on.. The 
current passes on the one hand through the baseplate, 
and through the metal of the ingot, which by partial 
welding is maintained in good contact with the plate, 
and on the other hand the current passes through the 
other lead and the electrode, and thus an arc is formed 
between the molten metal at the top of the mould and 
the electrode. The heat produced maintains the metal 
at the top of the ingot fluid until the rest of the ingot 
has solidified, and thus prevents the formation of 
piping, blow-holes or segregation. When the ingot 

cooled, the tongue is knocked off, while the base- 
plate, which is now firmly welded to the ingot and 
forms part of it, is removed with the crop end from 
the bottom of the ingot. 
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Non-Ferrous Notes. 


Rammed-in Lining for Brass-melting Furnaces.—For 
rammed-in linings for brass-melting furnaces in which 
the melting takes place without the use of crucibles, 
the following mixture has been recommended :—Car- 
borundum fire sand,’70 parts ; ground fireclay, 15 parts ; 
silicate of soda, 8 parts; water, 7 parts. 

Cleaning Brass Castings —A common method of 
cleaning brass castings after they have been taken 
from the mould and the gates and runners removed is 
to plunge them while hot into cold water and then 
remove the remaining sand with a steel wire brush. 
To brighten them, they are dipped into a mixture of 
equal parts of oil of vitriol and aqua-fortis, after 
which they should be thoroughly rinsed in running 
water. 


Resistance-wire Alloy.—An alloy for resistance wire 
patented by J. T. H. Dempster (General Electric Com- 
pany, U.S.A.) consists of :—Iron, 75 per cent. ; nickel, 
20 per cent. ; chromium, 3 per cent. ; manganese, 2 per 
cent. These proportions may be somewhat varied to 
suit different cases. It is stated that the resistance to 
electric current is twice that of German-silver with a 
much less cost, while also the alloy has a high melting 
point. 


Antimony in Brass.—Antimony can be used to some 
extent to replace tin in composition brass, though it 
is not advisable to entirely replace tin with it. The 
following mixture has been used for casting the hooks 
used for holding telephone wera :—Copper, * 88 
sd cent. ; zinc, 5.50 per cent.; tin, 2.75 per cent. ; 
ead, 2.25 per cent.; antimony, 1.50 per cent. This 
mixture is fairly strong, and if the castings are not 
such as require strength, more antimony than above 
given may be used, the tin being reduced accordingly. 


Nickel in Brass.—Questions are often asked as to the 
effect of small quantities of nickel in brass mixtures— 
quantities such as are introduced-with scrap that has 
been nickel-plated. The only effect is to slightly 
harden the metal, and as the amount so introduced is 
very small the effect is not injurious. The hardness 
is not practically noticeable until several percentage 
of nickel is present. The alloys of copper and zinc, 
with a high percentage of nickel, of course, are well 
known under the name of German silver, or nickel 
silver. 

Liege Metal.—This is the name of an alloy produced 
in France a few years ago and used in the construction 
of airships. From the analysis the metal would appear 
to be practically a commercial magnesium. It was said 
to be 40 per cent. lighter than aluminium and with a 
density of 1.762; of greyish-white colour, and of the 
following composition :—Aluminium, 0.04 per cent. ; 
iron, 0.01 per cent. ; zinc, 0.44 per cent. ; sodium, 0.21 
per cent. ; magnesium, 99.3 per cent. The high mag- 
nesium content, even if the alloy were specially com- 
pounded to give the composition named, discounts 
its value except for very special applications. 

Aluminium - Copper - Tin Alloys. 
Barnes, in a Paper before the American Foundrymen’s 
Association, said: A problem with which we have had 
to contend is the making of aluminium castings, which 
would take a high polish. We tried all the standard 
allovs, but the castings invariably were full of small 
black specks due to gas in the metal. We were abso- 
lutely unable to get a satisfactory casting until we 
added from 8 per cent. to 10 per cent. of tin. In 
making this aluminium-copper-tin alloy, we found it 
necessary to make up a rich alloy, cast it into bars, and 
add this allov to the aluminium at the proper time. 
The use of these eutectic alloys we have found very 
effective in securing results otherwise difficult to obtain. 


- Gas Absorption by Metals.—In the course of experi- 
ments on this subject by Sieverts and Krumbhaar, the 
volume of gas absorbed by a number of metals and 
alloys when heated to various temperatures was deter- 
mined and under pressure. It was found that nitrogen 
was not soluble in cadmium at 400 deg. C. or in thal- 


lium, zinc, lead or bismuth at 600 deg. C., or in tin 
and antimony at 800 deg. C., or in silver and gold ‘at 
1,300 deg. C., or in copper, nickel and palladium at 
1,400 deg. C. Aluminium absorbed nitrogen at about 
800 deg. C., while iron absorbed it at about 1,200 deg. 
C. and did not expel it again in a vacuum, indicating 
the probable formation of a nitride. In the case of 
carbon monoxide, copper did not absorb it or react 
with it at 1,520 ‘deg. C., but both solid and molten 
nickel absorbed it and failed to give it out again in a 
vacuum. Copper absorbed sulphur dioxide while 
molten and retained 80 per cent. when solidified, all 
of which was evolved in a vacuum. Hydrogen was 
not absorbed by cadmium, thallium, zinc, lead, bis- 
muth, tin, antimony, silver or gold. Copper, nickel, 
iron and palladium absorbed hydrogen. On cooling, 
copper retained 20 per cent. and nickel 8 per cent. of 
the hydrogen absorbed, while in the case of iron the 
evolution of the gas in the vacuum was very violent. 

Making  Chromium-Bronze.—The following are the 
details of a simple method of making chromium-bronze 
which was developed in Germany :—Chromium chloride 
is heated with metallic zinc and the chromium is 
reduced to metal which alloys with the zinc, while 
zine chloride is obtained at the same time. Alloying 
the zine with 2 per cent. of aluminium was said to 
make the reaction take place more rapidly. To make 
the bronze mixture the alloy of zinc and chromium 
produced is added to copper. To produce 100 Ibs. of 
chromium-bronze, 3.2 Ibs. of chromium chloride are 
heated with 40 lbs. of zinc. The alloy of zine and 
chromium obtained is added to 57 Ibs. of copper. This 
quantity will give a bronze containing about 1.25 per 
cent. of chromium in the alloy. To produce a bronze 
containing a desired amount of chromium, it was stated 
to be necessary to take two and one-half times as much 
chromium chloride as the quantity of chromium de- 
sired. The composition of one chromium-bronze made 
by this process was given as copper 58 per cent., zinc 
41 per cent., chromium 1 per cent. The physical pro- 
perties were stated as :—Tensile strength, 82,000 Ibs. 
per sq. in. ; elastic limit, 41,000 Ibs. per sq. in. ; elonga- 
tion, 18 to 20° per cent. A manganese-bronze may be 
made by the same method, except that- manganese 
chloride is used instead of chromium chloride. To 
introduce 1 ner cent. of manganese in the bronze, it is 
necessary to use 3.2 lbs. of manganese chloride when 
100 Ibs. of bronze are to be made. 

Tantalum.—This rare metallic element (Symbol Ta) 
has a specific gravity of 16.64, and atomic weight 
181.5. It is iron-grey in colour, capable of taking a 
good polish and sufficiently hard to scratch glass or 
quartz. Its ductility and tenacity are very great. It 
is sometimes employed alone or alloyed with iron’ and 
other metals in the manufacture of drills, files, cutting 
edges and other tools and parts of ‘mechanism. 
Tantalum is insoluble in the common mineral acids, 
including aqua-regia ; but concentrated sulphuric acid 
dissolves it very slowly, and it is also dissolved by 
fused alkalis. Water is without action on it at 600 
deg., while its melting point is 2,250 to 2,300 deg. C. 
The metal has been prepared by reduction of potassium- 
fluoro-tantalate (K,TaF_) by hyrogen, followed by 
fusion in a vacuum. Another method consists in reduc- 
ing the pentoxide with excess of alyminium and remov- 
ing the latter by heating with the arc in a vacuum. 
In a process of making malleable and ductile tantalum 
developed by M. Von Pirani for Siemens & Halske, 
Germany, tantalum hydride was produced by heat- 
ing tantalum chloride’ in hydrogen. When tantalum 
hydride is heated in the air, it oxidises, and if heated 
strongly in an atmosphere of hydrogen, the greater 
part of the hydrogen gas is given off and re-absorbed 
again upon cooling. The tantalum hydride is brittle, and 
in order to obtain the ductile tantalum the tantalum 
hydride is heated in a vacuum by means of an electric 
current so that it is actually raised to a white heat 
or above its melting point. The vacuum is maintained 


during the heating -so that all gas that is expelled is 
removed. Tantalum readily absorbs nitrogen, hydrogen 
‘or oxygen, so that it cannot be produced in the atmo- 
sphere. 
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Trade Talk. 


Tue Swedish Government has prohibited the export 
of screws of copper or copper alloys. 
Rosert Warner & Company (ENGINEERS), LirrEp, 


are transferring their London business to Walton-on- - 


Naze. 

Messrs. E. Grirrin & Company, engineers’ mer- 
chants, etc., have removed to 12, Railway Approach, 
London Bridge, 8.E. 

Art a meeting of the Manchester Association of Engi- 
neers on December 9, Mr. J. Edgar Hurst read a 

per on Cast Iron.” 

QONSIDERABLE damage was done by a fire which 
broke out last month in the premises of Messrs. James 
Lamont & Company, ship repairers, Greenock. 

Mgssrs. Geo. Rosson & Company have removed 
from Napier Street, Sheffield, to the Eclipse Engineer- 
ing Works, Hodgson Street, Sheffield. 

"Prass were presented to the Little Hulton (near 
Bolton) District Council, last month, by E. Bennis & 
Company, Limited, for extensions to their works. 

Tue directors of the Millom and Askam Hematite 
Iron Company, Limited, have decided to subscribe 
£1,000 to the Kitchener Memorial Fund. 

Messrs. H. Hormes, A. Hotmes, and H. Mrnctey, 
machine tool makers, Central Ironworks, Halifax, trad- 
ing as Henry Holmes & Company, have dissolved 
partnership. 

Messrs. F. O. Russett and G. H. Pearson, metal- 
workers and brass-founders, 254, Price Street, Bir- 
mingham, trading as F. O. Russell & Company, have 
dissolved partnership. 

Messrs. J. D. Wuitwortn, T. A. WuHitwortH and 
J. Davies, fire engineers, brass founders and copper- 
smiths, 203, Chapel Street, Salford, Manchester, trad- 
ing as Robert Watkinson, have dissolved partnership. 

Dae recent proposal that was made to the Govern- 
ment on the subject of the establishment of a Central 
Department of Minerals and Metals is, we understand, 
receiving sympathetic consideration. 

Tue British Ropeway’ ENGINEERING COMPANY, 
Liuirep, 34, Fenchurch Street, London, E.C., have 
recently purchased from the Controller for the Board 
of Trade the enemy business known as Bleichert’s 
Aerjal Transporters, Limited. 

Aw explosion occurred on December 18 at the metal 
refinery of Messrs. H. B. Barnard & Sons, Vauxhall, 
London, 8.E., resulting in the death of one man and in- 
juries to another. An outbreak of fire followed, but was 
quickly subdued, the damage to the works being slight. 

Tue difficulties of obtaining adequate stpplies of 
raw. material for the manufacture of lead products has 
caused Walkers, Parker & Company, Limited, to enter 
into friendly co-operation with H. J. Enthoven & Sons, 
Limited, importers, smelters, and refiners. 

Tue partnership heretofore subsisting between 
Messrs. W. Walker and J. Larking, carrying on busi- 
ness as engineers, brass founders, and metal merchants, 
at Liverpool, under the style of A. & R. Brown & 
Company, has been dissolved. 

8. F. & S. P. T., Luwitep, is the title of the com- 
pany formed by the recent amalgamation of Samuel 
Fox & Company, Limited, and Steel, Peech & Tozer, 
Limited. Full details are published elsewhere in this 
issue. Presumably it is a ‘‘ holding’? company only. 

At the meeting of the Staffordshire Iron and Steel 
Institute, at Dudley, last month, Professor H. C. 
Carpenter read a paper giving typical cases in which 
difficulties arose owing to the welding or distortion of 
cast-iron which is rapidly heated or heated for a long 
period, and indicating some remedies. 

Tue Minister or Munitions announces that he has 
made further Orders under the Munitions of War Acts, 
1915 and 1916, under which additional establishments 
have been declared controlled establishments. The total 
number of controlled establishments under the Muni- 
tions of War Acts, 1915, and 1916, is now 4,585. 

Aw order has been made by the Board of Trade 
requiring the under-mentioned business to be wound 


up :—Vincit Company, Limited, Apollo Works, 21, 
South Road, New Southgate, London N., agents for 
the sale of carborundum and electrite machinery. 
Controller: C Eves, Capel House, 62, New Broad 
Street, London, E.C. November 29, 1916. 

A ProcramaTion has been issued deleting the follow- 
ing headings from the list of prohibited wae — 
Metals and ores, the following—(s) scheelite; (s) 
wolframite. The following headings have been 
added :—Metals and ores, the following—(s) tungsten 
ores (including ferberite, hubnerite, scheelite and 
wolframite). 

Tue Biyta AND Dry Docks Company, 
Iavurtep, have purchased « piece of land containing 
25,500 square yards. The directors have not as yet 
decided whether it should be used to extend the ship- 
yard or for the making of a repairing establishment. 
If it is used to extend the shipyard it will give the 
company three additional berths of large size. At 
present the company have 47,105 square yards in use. ~ 

Tue Priority Branch or THE Ministry or 
TIONS has moved to its new premises in a wing of St. 
Ermins Hotel. The official address will be known as 
1, Caxton Street, Westminster,S.W. Mr. Edgar Jones, 
M.P., who is head of this branch of the ‘Ministry, will 
have charge of machinery for controlling the use and 
distribution of metals under the new committees that 
have been recently appointed for effecting economies 
in metals. 

At a meeting at Swansea last month to promote 
the claims of the Swansea Technical College to be 
raised to University status, the Mayor announced 
subscriptions to’ the endowment fund amounting to 
£71, This sum includes £10,000 each from Bald- 
wins, Limited, and the South Wales Siemens Steel 
Association, and £5,000 from the Briton Ferry Steel 
Company, Limited. 

Ir is announced that David and William Henderson 
& Company, Limited, Meadowside Shipyard, Glasgow, 
have acquired an interest in the business of A, J. 
Inglis, Limited, who occupy the adjoining yard at 
Pointhouse. There will be no change in the manage- 
ment of the two concerns, Dr. Inglis remaining chair- 
man and his sons directors of A. & J. Inglis, Limited, 
and Mr. Fred N. Henderson will be the chairman 
and managing director of David and Wm. Hender- 
son & Company, Limited. 

A PROCLAMATION has been issued adding the fol- 
lowing to the list of prohibited exports :—Metals and 
ores : (c) Iridium, osmium, palladium, rhodium, ruthe- 
nium and alloys of these metals; (b) lead (except in 
pig lead), alloys of lead, solder containing lead, and 
manufactures of lead or its alloys, not otherwise pro- 
hibited ; (a) thorium and its alloys; (a) zirconium and 
its alloys; (a) fuel economies constructed of cast-iron 
pipes, used as auxiliary heating apparatus in connec- 
tion with land or marine steam boiers. 

A MEETING has been held at Manchester of 
manufacturers of refractory materials to consider the 
proposed formation of an association to represent the 
interests of the trade, which should become a section 
of the English Ceramic Society. Dr. J. W. Mellor, in 
reviewing the situation, remarked that 59 firms had 
promised their support, the majority of whom were 
represented at the meeting. After considerable dis- 
cussion, a provisional committee was elected, and sec- 
retaries appointed to represent the Society in Scot- 
land, Yorkshire, Wales, and other manufacturing areas. 

On Friday, December 8, the Minister of Munitions 
issued an order prohibiting the use of copper, whether 
wrought or unwrought, in any kind of manufacture, 
except for the purposes of a contract or order for the 
time being in existence certified to be within Classes 
“A” or “B” of circular L.33 as to control of out- 
put issued by the Minister of Munitions on March 31, 
1916. The order of the Minister of Munitions of 
November 6 1916, relating to the manufacture of 
copper wire and cable containing copper is cancelled. 
All applications in reference to this order should be 
addressed to the Ministry of Munitions of War, 
Priority Branch, 1, Caxton Street, Westminster, 
London, 8.W. 
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Deaths. 


Mr. ALExanDeR Drwmack, iron merchant, Giffnock, 
died on the 11th ult. 


Mr. ArtHurR WItson, manager of a machine 
at the works of Wm. Jessop & Sons, Limited, Sheffield, 
died suddenly last month. 


Tue death took place on December 14 of Mr. E. G. 
Needham, chairman of Needham Bros., Limited, 
Matilda Street, Sheffield, at the age of 42 years. 


Emeritus-Proressor Tuomas Purp, of the 
Chemistry Chair, St. Andrews University, died at his 
residence on December 14, at the age of 73 years. 


Tue death is announced from the United States of 
Mr. W. W. Scranton, of Scranton, Pa., at one time a 
leading manufacturer of Bessemer steel, aged 72 years. 

Tue death occurred on: December 9, at Spencer 
Street, Carlisle, after a very short illness, of Mr. John 
Pratchitt, head of the well-known engineering firm of 
Pratchitt Bros., Carlisle. 

Tue death has occurred at his residence, Wharfe 
View Terrace, Otley, at the age of 71 years,*of Mr. 
E. Crossfield, chairman of the firm of Fieldhouse, Cross- 
field & Co., Limited, engineers. 

Mr. who died in Glasgow 
last month, aged eighty years, was for forty-six 
years a partner in the firm of Messrs. A. & J. Inglis, 
engineers and shipbuilders, Glasgow. 


Mr. W. H. Gipson, of Sowerby Bridge, who has 
died at the age of 65 years, was for 47 years connected 
with the firm of Messrs. Pollit & Wigzell, engineers, 
Sowerby Bridge, latterly as secretary and director. 
He retired in 1913. 


Cart. Dovertas Stuart PHorson, Durham L.I., who 
has been killed in action, was the eldest son of Mr. 
P. Phorson, Roker Park Road, Sunderland, works 
manager and a director of J. L. Thompson & Sons, 
Limited, shipbuilders. 

THe death has taken place at North Scarle, near 
Lincoln, of Mr. Charles Duckering. He was for many 
years head of the Waterside Foundry, Lincoln. Mr. 
Duckering was in his seventy-sixth year, and retired 
from the business a few years back. 

Tue death is reported of Dr. Wilhelm Merton, of 
Frankfort-on-the-Main, at the age of 68 years. He 
organised the well-known Metall-Gesellschaft, the 
Australian branches of which have been wound up 
through the patriotic action of Mr. Hughes. 


Tue death is reported of Mr. W. H. Bale, of Drake- 


fell Lodge, St. Catherine’s Park, London, 8.E., at the 
age of 73 years. ‘The deceased was well known as a 
consulting engineer, and at the time of his death was 
senior D seerg' of Messrs. Bale & Hardy, Queen Vic- 
toria Street, E.C. 

Captain Recinacp Noet Davis, Duke of Welling- 
ton’s Regiment, who has been killed in action, was a 
son of the late Mr. F. B. Davis, of Newcastle-on-Tyne. 
The deceased officer was born’ in 1890, and was edu- 
cated at Christ’s Hospital from 1899 to 1906. Up to 
1914 he was connected with the Northumberland Ship- 
building Company, Limited. 

Tue death occurred on December 12, at his resi- 
dence, Palm House, Foundry Vale, Waterfoot, of Mr. 
Walter Haworth, aged 50 years, who was a member of 
the firm of John Haworth & Sons, Bridge End Foun- 
dry, Waterfoot, Rossendale, Lancs. He was a son of 
. Mr. Emanuei Haworth, of the same firm, and was well 
known in northern engineering and foundry circles. 

Tue death has taken place at his residence, 7, Green- 
field Terrace, Gosforth, of Mr. Thomas Walton. The 
deceased was born in 1826, and was engaged in lead 
mining in that neighbourhood from a very early age. 
He went to Messrs. Locke, Blackett & Company, lead 
manufacturers, Newcastle, many years ago, and for 
a long while was their representative on the Quay, 
retiring in 1895. 


THe death has. taken place at his residence, 15, 
Rowlandson Terrace, Sunderland, of Mr. James 


Brotherton, outside manager for the North-Eastern - 


Marine Engineering Company at the firm’s Sunder- 
land works. Mr. Brotherton, who was a native of 
Cessford, Roxburghshire, was born in 1858. He was 
well known in shippin i 


and circles 
throughout the North and was highly respected by 
all who knew him. 


WE regret to announce the death of Mr. M. B. Baird, 
of the firm of Messrs. Archibald Baird & Son, Clyde 
Steel and Engineering Works, Hamilton. Mr. Baird, 
who was seventy-one years of age, was connected all 


his life with the iron and steel industry, and was well ' 


known also to the business community through his asso- 
ciation with the Trades House and the Merchants’ 
House. Mr. Baird was a member of the Iron and Steel 
Institute and of the Institution of Minfng Engineers. 


Mr. Rosert Cotver, of the firm of Jonas & Colver, 
Limited, Continental Steel Works, Sheffield, and a 
ast Master Cutler, died at his residence, Rockmount, 

anmoor, on December 2, at the age of 74 years. 
Mr. Colver originaily devoted his attention to agri- 
culture, but had been associated with the steel. trade 
for many years, and had helped materially in the vast 
expansion of the firm, which commenced in 1873. He 
was also a director of J. & G. Wells, Limited, of the 
Eckington Colliery, He*was Master Cutler in 1890. 


We regret to announce the death of Mr. Archibald 
Colville, of Arngomery, Stirlingshire, which occurred 
at the Mooring, Motherwell, on December 11, in his 
64th year. The deceased gentleman was chairman of 
David Colville & Sons. Limited, of Dalzell Steel and 
lron Works, Motherwell. He was a native of Glas- 
gow, and when 17 began his business career with 
Messrs. James Finlay & Company, East India mer- 
chants, Glasgow. He, however, joined his father at 
Motherwell when the latter started the Dalzell Iron 
Works, and for almost 45 years he was associated 
with the commercial side of the Dalzell establishment. 


We regret to ‘record the death of Sir Hiram 
Maxim, which took place on November 24, at his resi- 
dence in Streatham. He was probably one of the 
greatest inventors of modern times. Sir Hiram was of 
American birth, but he had for many years been 
naturalised in this country. Born in February, 1840, 
in Maine, U.S.A., he was educated as a civil engineer, 
in which profession his remarkable talents soon secured 
him eminence. His fame will always be associated with 
the quick-firing machine-gun which bears his name and 
which he invented and perfected after long years of 
experiments. But hardly second to this epoch-makin; 
revolution in warfare was his work in connection wit 
aerial navigation, and there is no doubt that his ex- 
periments and inventions in respect of this new science 
materially assisted to bring it to the advanced stage 
at which it stands to-day. In fact, the name of his 
inventions was legion. They included automatic gas 
machines and engines of destruction. He was the 
first to combine nitro-glycerine and gun-cotton in a 
smokeless powder, the first to design and patent a de- 
layed action fuse, and among the first to work out the 
possibilities of electricity for lighting and other pur- 
poses. In 1877 he was retained as consulting engineer 
to a Mr. Schuyler, who was engaged in the develop- 
ment of electric lighting in the United States. The 
earliest electric lights in the States were devised and 
erected by Mr. Maxim, who also invented several im- 
yon improvements in electrical apparatus. In 1881 

e became permanent representative in Europe of the 
American company with which he was connected. In 
1883 he came to England, and made London the head- 

uarters of the European business of the company. 

en he came to England with his automatic gun he 
was fortunate in meeting Mr.. Albert Vickers, of the 
Vickers firm, with whose co-operation the Maxim- 
Nordenfeldt Company was formed. The companies 
were later amalgamated as Vickers, Sons and Maxim, 
Limited, now Vickers, Limited. Sir Hiram retired 
from the company some years ago. 
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Personal. 


Tue late Mr. F. Jevons, of Messrs. Jevons & Com- 
pany, iron merchants, Liverpool, leff £31,384. 

Tue late Mr. W. McNaught, of John & William 
McNaught, engineers, Rochdale, left estate valued at 
£143,223 gross. 

Lizvut. F. Georaez, son of Mr. E. J. George, secre- 
tary to the Consett Iron Company, Limited, has been 
severely wounded. 

Tue Hon. Str Jostan Symon, K.C.M.G., K.C., of 
South Australia, has been elected a Vice-President of 
the Royal Colonial Institute. 

Tue gross value of the estate of the late Mr. W. 58. 
Laycock, head of W. 8S. Laycock, Limited, and 
Cravens, Limited, is £71,®. 

A PEERAGE has been conferred upon the Right Hon. 
Charles B. Stuart - Wortley, M.P., a director of J. 
Grayson, Lowood & Company, Limited 

Tue gross value of the estate of the late Mr. E. . 
Blackstone, of Messrs. Blackstone & Company, 
engineers, Stamford, Lincs., is £118,802. 

Mr. A. Watiace Cowan, who is in charge of the 
business at Manchester of Redpath, Brown & Company, 
limited, has been elected a director of the company. 

Tue gross value of the estate of the late Mr. J. 
Proctor, senior partner in Messrs. Proctor Brothers, 
Leeds and Bradford Wire Works, Call Lane, Leeds, 
is £7,410. 

Tue gross value of the estate of the late Mr. R. G. 
Walker, a member of the firm of Messrs. Walker 
Brothers, galvanisers, is £14,649, including net per- 
sonalty of £13,343. 

Mr. A. Grips, managing director of Easton, Gibb & 
Son, Limited, has been appointed with the rank cf 
lieutenant-colonel to the staff of General Sir Eric 
jeddes, Director-General of Transport. 

Owrne to the death of Mr. W. Allday, the number 
of directors of Alldays & Onions Pneumatic Engineer- 
ing Company, Limited, has been increased by the elec- 
tion of Mr. J. C, Vaudry, Mr. N. Tailby, and Mr. 
P. W. Allday. 

Mr. R. P. Lion has been taken into partnership by 
Messrs. Philipp Brothers, metal, ore and mineral mer- 
chants, 133, Wessbaceh Street, London, E.C., and in 
future the business will be carried on under the style 
of Philipp, Lion & Company. 

Smr Percy Grrovarp has rejoined the board of Sir 
W. G. Armstrong, Whitworth & Company, Limited, 
and Lord Sydenham, Colonel Hadcock, and Sir 
Phillips Watts have been elected directors, but Lord 
Sydenham has since had to resign. 

Mr. A. JosEpH, scrap metal merchant, of Earl 
Street, London Road, Southwark, S.E., has offered to 
subscribe £500 if the members of the Metropolitan 
waste and scrap trades will provide another £1,500 
before the end of the year, for the purpose of present- 
ing motor ambulances to the British Red Cross Society. 

Tre Ministry of Munitions have appointed Mr. 
Cecil Budd, of Messrs. Vivian Younger & Company, 
London, and Mr. R. M. Rucker, of Messrs. Henry 
Rodgers, Sons & Comrany. London, as a committee to 
advise the Ministry on the purchase and distribution 
of copper. Mr. Budd is chairman of directors of the 
London Metal Exchange, and Mr. Rucker is chairman 
of the Metal Exchange. Mr. Stroud, of Messrs. 
Charles Tennant & Company, will act as secretary to 
the Committee. 

Mr. ArtHur Nevitte CHAMBERLAIN, Lord “Mayor 
of Birmingham, who has been appointed Director of 
National Service, received his education at Rugby, 
after which he went to the West Indies as manager 
of an estate his father had acquired. Subsequently he 
became associated with Elliott’s Metal Company, 
Limited. Later he acquired the business of Messrs. 
Hoskin & Son, manufacturers of metallic ships’ berths, 
and also became a director of the- Birmingham Small 
Arms Company, Limited. 

As a result of the purchase of the Duke of Devon- 
shire’s shares in the Barrow Hematite Steel Company, 


Limited, by the Millom & Askam Hematite Iron Com- 
pany, Limited, Mr. Mure Ritchie, chairman of the latter 
company, has been elected chairman of the Bar- 
row Board, and three other members of the Millom 
concern will have seats on that directorate. The first 
chairman was the seventh Duke of Devonshire, who 
was followed by the Marquis of Hartington, afterwards 
eighth Duke, and he was succeeded by the present 
Duke, now Governor-General of Canada. 

Tue Italian bronze medal for valour has been 
awarded to Mr. D. L. Cooper, of Middlesbrough. 
When the war commenced Mr. Cooper was assistant 
manager for the North-Eastern Steel Company, 
Limited. Rejected for active service, he joined the 
British Red fe ‘ross Society as a voluntary motor ambu- 
lance driver. serving until the autumn of 1915 in 
France. When the Italian Government appealed for 
ambulance workers he responded to the call, and has 
been in the Alps since then. He has now been 
recalled to take the place of his brother as general 
manager of the steelworks. According to the official 
bulletin of the Italian Ministry of War, Mr. Cooper 
gave his services with exemplary courage, coolness 
and carefulness, during many days of fighting in trans- 
porting the wounded with his motor ambulance upon 
difficult roads, which were subject to intense bombard- 
ment by the enemy’s artillery. 

THE committee which was formed with the object 
of commemorating the late Sir William White’s ser- 
vives to the nation in the development of engineering 
science, and :nore particularly of naval architecture, 
has now completed its task. A sum of £3,197 14s. 8d. 
was raised by private subscriptions, and this amount 
has been expended in the following directions: (1) 
The provision of a fund for providing a post-graduate 
research scholarship in naval architecture of over 
£100 per annum, tenable for two years; (2) the erec- 
tion of a memorial panel; (3) the donation of 100 gs. 
to the Westminster Hospital. The research scholar- 
ship fund has been made over to the Council of the 
Institution of Naval Architects, who will administer 
the fund and award the scholarship. The latter is 
to be known as the “ Sir William White Research 
Scholarship in Naval Architecture.” The memorial 
anel has been erected in the entrance hall of. the 
Enetitution of Civil Engineers. 


Applications for Patents. 


The names of communicators are printed in Italic type. 
4 new ~~ ae! will be given when the Complete Specification 
accepted. 


Aciéries et Fonderies d’Art de Haine-St.-Pierre et Métal- 
lurgique Lilloise Soc. Anon. Ramming-devices for mould- 


ing. 17,153. November 29. (Germany, December 2, 1915.) 
Bean, J. 8S. & J. G. Drying and screening sand, etc. 17,241. 
December 1. 
Cockram, T. R. J. 


pene for casting ingot moulds. 


17,3%. December 

Electro Metals Products Company. Alloy. 17,669. Decem- 
ber 8. (United States, September 29.) 

Gray, R. Steel-making, etc., furnaces or mixers. 17,147. 


Furnace for annealing, 


case-hardening, 
fusing, etc. 17,554. December 7 


Hall, I. Means for casting. 16,961. November 27. 

Lowe, J. R., and Wragg, J. H. Ingot, ete., moulds. 17,744. 
December 9. 

Sandberg, C. P. Method for hardening surface of steel 
articles. 17,123. November 29. 
. C. M. Stein et Cie. Crucible smelting-furnaces. 16,891. 
November 24. (France, August -29.) 
St n et Cie. Furnaces. 16,895. November 24. 
(France, May 25.) 
C. M. Stein 


Southall, J. Making sand moulds for casting metal cast- 
ings. 16,777. November 23. 
Thornycroft & Company, J. [. Furnace fronts for liquid- 


fuel furnaces. 16,723. November 22. 

Wellman, Seaver, & Head. Steel-making, etc., furnaces or 
_mixers. 17,147. November 29. 

Wilson, G. A. Manufacture of steel ingots. 17,119. Novem- 


n, 
29. 
Yates, H. J. Furnaces. 16,662. November 21. 
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MOULDING MACHINES 


OF EVERY DESCRIPTION. 
Pneumatic, Hydraulic, Jar Ramming, & Hand Power. 


JAMES EVANS & CO., 
BLACKFRIARS, MANCHESTER. 
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New Companies. 


Brydon & Company, Limited.—Capital £10,000 in £1 
shares, to carry on the business of engineers, etc. 

S. Y. S. Engineering Company, Limited. — Capital 
£1,200 in £1 shares, 600 6 per cent. cumulative 
preference. 

Davie Brothers, Limited. — Capital £2,000 in £1 
shares, to acquire the existing business of engineers, etc. 
Registered office : 436, Argyle Street, Glasgow. 

Lane’s, Limited.—Capital £5,000 in £1 shares, to 
carry on the business of lead manufacturers. Regis- 
tered office:—45a, New Church Street, Bermondsey, 
8.E. 

E. T. Neal & Company, Limited.—Capital £4,000 in 
£1 shares, to carry on the business of engineers, foun- 
ders, etc. The first directors are E. T. Neal and 
J. 8. Burton. 

British Compressed Air Pum Limited.—Capital 
£2,500 in 2,000 ordinary shares of £1 each, and 10,000 
deferred shares of 1s. each. The first directors are 
E. A. Eenever and F. H. Bailey. 

A. Jackaman & Son, Limited.—Capital £50,000 in 
£1 shares (25,000 5 per cent. cumulative preference), 
to carry on the business of engineers, etc. Registered 
office :—22, Mackenzie Street, Slough. 

Ben Nevis Engineering Company, Limited.—Capital 
£2,000 in £1 shares, to acquire the business at present 
carried on by the Ben Nevis Machine Company. 
‘Registered office :—10, Renfrew Lane, Glasgow. 


—— Steel Company, Limited.—Capital £2,000 in 
£1 shares, to take over the business carried on at 66, 
Mount: Pleasant, Liverpool, as the Rapid Steel Com- 
any. B.S. Bernstein is permanent managing director. 
istered office: 66, Mount Pleasant, Live |. 

. W. Pearson, Limited.—Capital £3, in £1 
shares, to adopt an agreement with A. E. Pearson, 
trading as T. W. Pearson at Leadmill Street, Sheffield, 
and to carry on the business of manufacturers, melters 
and rollers of or dealers in steel, etc. A. E. Pearson 
is permanent governing director. 

‘ Wight & Company, Limited.—Capital £10,000 in £1 
shares, to carry on in the Uni Kingdom or else- 
where the business of metal brokers and merchants, 
etc., and to acquire the business carried on at Sunder- 
land as Wight & Company. The first directors are 


. G. O. Wight (chairman), J. F. Potts, and O. S. Wight. 


Anchor Metal Works, Limited.—Capital £500 in £1 
ordinary shares. Directors to be appointed by the sub-° 
scribers. Subscribers (one share each) :—E. R. Birk- 
ley, 63, Temple Row, Birmingham, solicitor; T. W. 
Robinson, 63, Temple Row, Birmingham, _ solicitor. 
Registered office : Anchor Metal Works, Beckly Street, 
Birmingham. 

John Wigham & Sons, Limited.—Capital £25,000 in 
£1 shares (5,000 preference) to take over the business 
of engineers, ironfounders and Ye ee formerly 
carried on by J. Wigham and J. R. Wigham at South 
Hylton as John Wigham & Son. The first directors 
are J. Wigham (chairman), J. R. Wigham, J. T. Wig- 
ham and 8. Wigham. Registered office :—South Hylton 


_ West Riding Engineers, Limited.—Capital £500 in £1 
shares (100 deferred). The first directors are A. Crow- 
ther, 8S. Parsons, B. A. Pickles, J. Wilkinson, and W. 
Armitage. Registered office: 21, Prudential Buildings, 
Ivegate, Bradford. 

Woodward, Gatty, Saunt, & Company, Limited.— 
Capital £21,000 in 20,000 ordinary shares of £1 and 
20, deferred shares of 1s., to carry on the business 
of ironfounders, etc. Registered office :—Caxton 
House, Westminster, S.W. 4 


WE MANUFACTURE FANS FOR EVERY PURPOSE FOR 
WHICH A FAN GAN BE USED. HIGH PRESSURE FANS 
FOR BLOWING CUPOLAS AND FORGE FIRES, VOLUMETRIC 
‘FANS FOR VENTILATION. INDUCED DRAFT. &c.. &c. 


Davidson & 
Co., Limited, 


Sirocco Engineering Works, 


BELFAST. 


LONDON, MANCHESTER, 
GLASGOW. BIRMINGHAM. 


Engine Works, South Hylton, near Sunderland. 

The Tyne Electric Steel Foundries, Limited.— 
Capital £39,750 in 35,000 preference shares of £1 each 
a 95,000 ordinary shares of 1s. each, fo take over the 
business of the Electro Flex Steel Company, Limited 
(incorporated in 1911), etc., and to — an agreement 
between W. Swan and R. P. Sloan. The first directors 
are: F, S. Newall, R. P. Sloan, W. H. McAlpine. 
A. D. C. Parsons, and R. E. E. Spencer. Registered 
office: Dunston-on-Tyne. 
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Telegrams: “Durrans, Penistone.” Telephone: 21, Penistone 


Established 1863. 


JAS. DURRANS 


| Phenix Works, Penistone, 


: 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail«, Sprig«, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


These Machiués are invaluable for a Foundry, doing a larger amount of work ofa 
pappeeer quality, in a much shorter time than can be done by hand, without skilled 
our... 

The following testimonial explains itself :— f 

“Dear Sits,—We have been using your best Blacking for a large number of years, and always use it on our 
farge Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING €0., LD. 


a 
UMBAGO 2 BLACKS 
av. iz 
le 
> 
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MONTHLY PRICE LIST. 


THE FOUNDRY TRADE JOURNAL. 


The undermentioned prices, unless bere * specified, are those obtaining at the commencement of 


GONTROL PRICES. 


These maximum prices of iron, steel 
and coke were fixed by the Government 
until June 30, 1916, and thereafter until 
further notice. Makers may sell for 
delivery after June 30, on the under- 
standing that the fixed maximum prices 
ruling on the Ist day of any month during 
the period of the contract will apply to 
all deliveries made during that month. 
This intimation must not be taken to 
authorise any sale or purchase or other 
dealing prohibited under the Defence of 
the Realm Regulations 


Pig-iro.. 
West Coast $ s. 4. 

Nos., 1, 2and3. 6 7 6 
Special under 0.03 P. & S.. 615 6 

» 0.02 700 
East Coast hematite, ‘mixed | 

Nos.1,2and3 .. 6 2 6 
Special under 0.04 P. & s. 6 7 6 
Special under 0.03 P & 8. 615 6 

0.02 
Scotch hematite, mixed Nos. 

1, 2 and 3.. 
Special under 0.03 P. 710 0 
Welsh mixed 1, 

2 and 3 
Special under 0.08 P. &s. - 615 6 

700 

Lincolnshire, benle or foundry 412 6 
ie other grades 47 6 
Northamptonshire, forge . 47 6 


o fdy numbers 89 0 94/0 
4 


Derbyshire, forge .. 10 0 
foundry numbers 92/6 96/6 
Derby & Notts. basic. 
Leicestershire & Notts., forge 410 0 
foundry nos. 92/6 96/6 
North Staffs, forge .. 415 0 
» foundry 417 6 
» basic . 417 6 
South Staffordshire— 
Part mine forge .. én es 43.6 
foundry oe cs OFF 6 
Common Staffordshire 0 
All mine forge ee -- 615 O 
my foundry a - 600 
Warm air forge 
foundry oo VM 
Lord Dudley’s silicon .. 2.6 
Cold blast ° oe O78 
Scotch foundry and forge— 
Nos. 3, 4, and lower grades 
of Monkiand, Dalmellington. 
Eglinton, and Govan. . 514 0 
Nos. 3, 4, and lower grades of 
all other brands « 


Wo: 1 quality in all cases to be 5s. per 
ton above these prices. 

All per ton net, f.o.t. makers’ works. 
Mers. Com. 14% 


Tool Steel, 
mum prices for high-speed tool 
steel have been fixed as follows :— 
Finished bars, 14% Tung. 2s. 10d. 
Finished bars, te Tung. 3s. 10d. 
Per lb. basis. Ex r authorised 
list. These prices “delivered buyers’ 


The fixed for scrap must 
steel makers 


& works are as 
and We 6 
Bar Ends 


6d 
"pet delivered steel’ makers 


| 


| 
| 


current month. 


Ferro-Alloys 
Net, Delivered Sheffield steel = ‘ 
s. 


Ferro chrome: 4/6% carbon. Basis 
60%, scale 10s. per unit Per ton -- 
Ferro-chrome : 6/8% carbon. 
60%, scale 10s. per unit. Per ton _ 
Ferro-chrome : 8/10% carbon. Basis 
60% le, 10s. om Per ton 
: lily refined, 
nteed maximum 2% carbon 
roken to small pieces - 4 use in 


Ferro-silicon Basis 
5s. scale u nit . er 


carbo 
Ferro- -molybdenum : 70180% Mo. 

per pound of Mo. ae 
Ferro-phosphorus : % ton 
Ferro-tungsten: 75% to 80% pei 

Ib. of metallic tungsten oonteined 
*Ferro-manganese 80% .. os — 


” export 
* F.o.b. Liverpool. 


Non-Ferrous Metals. 


Co r. 
£2 ea & 
Standard, Cash 133 0 0138310 0 
Three mon 129 0 012910 0 
Electrolytic 144 0 0141 0 0 
Tough 
Best selected . — 
n. 
Standard, Cash -180 15 0181 0 0 
months 182 10 0 18215 0 
English Ingo 188 60 
ae 
Spelter. 
ard. 
British 
Lead. 
Soft Foreign a 3010 0 
és 32 5 0 
Antimony. 
Aluminium. 
Virgin Metal 98/99% 
per ton _ 
Phosphor Bronze. 


InGorts. 
Alloy No. I. 
IV. or 
VL. or dé 
es +e 


Cast Strips and Ingots. . 


Q 
> 

> 


Iil. IV. or V. 
VI. or VIL 
. 


XI. 

No. VIil., “Chill, Cast, Solid 
Cored Bars 

Delivery 2 Cwt. free to any town 


price of best selected coppe 
15 cent. Phosphor Commer 40/- above 
price 
+. £23 above 


Phosphor Tin (5 Spee cent.) 
price of English Ingots. 
(Phosphor-bronze prices by 


CHARLES CLIFFORD AND 


N, 
FAZELEY STREET MILLS, BIRMINGHAM). 


Chromium Cifetallic). 
98/99% oa yas Ib. 


Nickel. 
In cubes, 98/99% purity Per ton -- 


Nickel Silver. 


rl 

Ingots for raising ap 
Ingots for Spoons and Forks 


“Tungsten Metal 
96/98% per lb. 
*Molybdenum Metal. 
96/98% purity 
Metal. 
97% purity 


per lb. — 
75 lb. bottle 


Quicksilver. 
* Net, Delivered Sheffield Works. _ 


Scrap Iron and Steel. 


Cleveland. 
s. d. s. d. 
Steel scrap, heavy melting..110 0 -- 
Iron scrap cast (cupola 
metal) .. 80 0 85 0 
London (f.0.b.). 
eavy ee 85 
Light 45 0 
Heavy cast . ee 80 0 
Control 
eavy Steel Melting Scrap 105 0 125 
Turnings and Borings 50 
Per ton delivered Buyers’ Works, 
Non-Ferrous Scrap. 
London merchants quote the follo 
prices for scrap metal, delivered 
subject to market fluctuations :— 
8. 
Hy. Cc Scraj 
Hy. Tinned per Wire .. 
Best Selected Gunmetal Scra 
Re-melted Ingot Lead — under 
English Lead price on date of order. 
Stocks. 
Metals. Tons. 
pper, E ad 
Tin, London, Holland, 
U.S.A. and afloat a 21,085 
Coke. 
Middlesbrough. 
 & 
Gas Coke 82 6 
Glasgow. 
Foundry Coke na ae — 4 6 
elsh or Durham tions 
did London Stations 
6 53 0 
Ditto, d/d 
Stations 0 48 
Yorkshire, d/d London 
Stations, in truck a 6 — 
tto,  d/d 
ta’ 39 6 
s d. 
blast furnace 23 0 
” foundry 30 6 
South Yorkshire, West Yorkshire, 
Lancashire ffordshire and 
Midland Gountes blast 25 8 
South Wales — furnace 30 0 
43.0 


undry 
An per net. f.0.t. ovens. 


r 


® 


| 


60%, scale 32s. per unit. Per ton <~ | 
Ferro-vanadium: 33/40% Va., per | 
| 
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SITUATIONS VACANT AND WANTED. 


FOR SALE AND WANTED.—cont. 


(general) and Coremaker required 
BS. immediately for Government Factory. Experi- 
enced men used to high class petrol motor work. Good 
wages and prospects, War bonus, and overtime. No 
man on Government work or eligible for Military Ser- 
vice will be engaged —Write or apply in first instance 
tc your nearest Board of Trade Employment Exchange, 
mentioning this paper and No. A2673. 


in Belgian Metallurgical Works, Good 
Draughtsman, experienced in __ installations, 
mechanical work.—Reply G. B. 40, Offices of The 
Foundry Trade Journal, 165, Strand, London, W.C. 


OUNDRY FOREMAN.—Wanted, a competent 
man, thoroughly experienced in modern methods 
and power moulding machines for producing large 
quantities of light grey iron expeditiously. Good 
organiser and firm manager of men. State age, experi- 
ence, and wages required. Persons employed on 
Government work need not apply.—Apply your nearest 
Employment Exchange, mentioning No. A. 1. 


ANTED, for Birmingham District, Energetic 

“ommercial Manager for Progressive Foun- 

dry. Must have had practical experience in LIGHT 

CASTINGS TRADE. Good salary paid to suitable 

man. When replying state experience, references, and 

wages required to Box 858, Offices of The Foundry 
Trade Journal, 165, Strand, London, W.C. 


ANTED, Working Foreman Moulder, capable 

of taking control of small foundry in Leices- 

ter. State age, experience, and wages. Also two 

Moulders and Cupola man. No one on Government 

work will be engaged.—Address, Box 860, Offices of 

The Foundry Trade Journal, 165, Strand, London, 


~ UPERINTENDENT required for Copper Smelting 
and Non-ferrous Metal Refining Works, to assist 
Manager, take out working costs, conduct tests, etc. 
Good opening for man of scientific education, with works 
experience and organising ability.—Write, stating age, 
experience. and salary required, to Box 856, Offices 
- oo Foundry Trade Journal, 165, Strand, London, 


FOR SALE AND WANTED. 


SURPLUS PLANT FOR SALE. 

NE Patent Horizontal Sand Mixer, fitted with 
special oscillating cover, 2 grids, and 3 sets of 
beaters. Ball bearings to main shafts. Capacity 3 
to 4 tons per hour. Complete with countershafts 
and belt striking gear. By the London Emery 
Works Company. In perfect condition, equal to 
new. 

1 Flat Table Hydraulic Moulding Machine, table fitted 
with 4 lifting pins and arranged to take moulding 
boxes 50in. by Lyin. Complete with wooden rammer 
blocks to press head. ‘By London Emery Works 
Company. Equal to new. 


1 Zin. Hydraulic Stop Valves, complete with flange and 
joint washers. 


42 Moulding Boxes, 50in. by 17in., with planed faces. 
2 Iron Pattern Frames for plaster blocks. 
42 Moulding Boxes, 26in. by 21}in. 
Also a quantity of hydraulic piping, jin. and 1f{in., 
fitted with T connections. 
Gro. Hatrerstey & Sons, Limitep, Keighley. 


ANS and BLOWERS.—Engine-driven, Roots’ 
F Blower, No. 5, 134 in. discharge; Engine-driven 
Fan, 34“in. by 144 in. discharge; Belt-driven Fan, 18 
in. discharge; splendid ditto, 9 in. discharge; Belt- 
driven Rocts’ Blower, 5 in. discharge.—Whyte, John 
Street, Greenock. 


OR SALE.—24-in. Invincible Sand Mixer, capacity 

3 tous per hour, for grinding, mixing and screening 

foundry sands, at lowest cost per ton.—Apply, 
HALL, 26, Paradise Square, Sheffield. 


| ee AND BLOWERS.—One No. 4 Roots’ Blowee 

and Engine combined, by Thwaites Bros. One 
Duplicate Fan Engine. by Haggie Bros., 18 in. by 
18 in., also Guibal Fan, ft. dia. by 8 ft. wide.— 
Cupwortn & Jounson, Eagle Foundry, Wrexham. 


1 IN. Roots’ Blower, by Dempster, driven direet 
by horizontal steam engine; 8-in. ditto, by 
Thwaites, with vertical engine, self-contained; low 
price ; immediate delivery.—Witu1ams & Sons, South 
Bermondsey Railway Station, London, S.E. 


LOWING FAN, by Alldays, 12 in. outlet; EX- 

HAUST FAN, cast-iron’ casing, 10 in. outlet 

and inlet, F. and L. pulleys; BAKER’S BLOWER, 

6 in. outlet ; 30 in. New Belt-driven VENTILATING 
FAN ; cheap.—Parker, Siddals, Derby. 


NE very strong-built W.I. STEAM BOX, about 
11 fi. long by about 20 ft. wide by 12 in. deep, 
fitted with internal steam pipes and three W.I. lids 
for steaming timber. 
40-TON STEEL METAL LADLE, 8 ft. 6 in. dia., 
8 ft. deep, firebrick lining, lifting shackles, etc., on 
portable railway, truck 4 ft. 8 in. gauge, spare ladle 
and chains. 
RICHARD SIZER, LTD., CORNWALL STREET, 
WILMINGTON, HULL. 


NOTCHED BARS. 
SPECIFICATIONS GUARANTEED. 


REFINED ALUMINIUM INGOTS 


MIDLAND METAL CO., COVENTRY 


For Workshop and Warehouse. 


Write for Detaiis. 
7 
7 


: Joseph Sankey & Sons, Ltd., 
Hadley Castle Works, WELLINGTON, SHROPSHIRE. 


SANKEY 


Fireproof Steel Storage Bins 


4 4 
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PLUMBAGO—CRUCIBLES. 


William OLSEN, 
Cogan Street, HULL. 


FOUNDRY MATERIALS 
AND REQUISITES. 


Parting Powder. 
‘USA 39109 


Largest Stock of Straw and Wood 
Fibre CORE ROPINGS. 


GLUTRIN—CORE GUM. ® 


my tured by a patented process, 
Mi each from a singe steel plate 
4B without weld or rivet. They are 


mounted. They are also suitable 
for chemical and metallurgical 
processes. list of sections and 


FIRE BRICKS & CLAY 


CUPOLA BRICKS. 


Best Quality., y 


LESSEES OF DELPH AND TINTERN 


ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, GAN ALSO BE MADE IN ALUMINIUM. 


(STOURBRIDGE) Ltd., 
STOURBRIDGE, Kindly mention this paper when enquiring 


IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 


THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
Teeth Supplied to Consumers. 


= 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
SUN IRON WORKS, OLDHAM. 


; 
| MoNEIL’s 
These Ladle re af 
m extremely light, eng a the { 
same time the strongest and C. ii 
J Sas most durable in the market. : 1 
Hi Ladles to contain 56 Ib. of metal 
; | Mm only weigh about 7 Ib. each |‘ 
fam, They are made of all capacities C. i 
from 30 Ib. to 60 cwt., with or 
: ‘ie without lips: also mounted or un C.i 
( 
CUA 
i | CHAS. McNEIL. utp. 
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Addresses. Telecraphic Addresses) Teleohone Numbers, 
ADDRESS. TELEGRAPHIC ADDRESS. TELEPHONE NO, 
Adaptable Moulding Machine Co. ..| Stanhope Street, Birmingham .. .| “* Adaptable,’ . ..| 1966 Mid. 
Alldays & Onions, Ltd. . ..| Birminzham .. Alldays, Birmingham ii ..| @8 Victoria 
67 Angio-Mexican Petroleum Co., Lita. FinsburvCourt, Finsbury Pavement, Mexproduct, Ave, London .| City 2704 
60 Baldwin (Aston) Ltd,, W. .. .| Aston, Birmingham Birmiagham, 254-5 East, 
67 Braby, F. & Co., Ltd. Petershill Glasgow .. ..| Braby, Glassow 
C. iii. Bradley, T. & [. & Sons, Uta.” -| Darlaston ..| Bradley, Dar.aston _ 
107 Britannia Foundry Co. .. ..| Coventry .| Stovex, ovent 251 
62 | British Binderit Co., Ltd. he 3 b+ toad, Wandsworth, S.W. Bindercomp, Wands., London. 994 Putn 
C. ii. British Thermit, Co. Ltd. 49 & 51 The Albany, Liverpool. ad ..| Thermetal, Liverpool be 1680 Central 
69 | Broadbent, T. & Sons... Huddersfield --  . | Broadvent .. ‘ ..| 1581 (4 lines) 
C.iv. | Buckley & Taylor, Ltd. .. Castle Iron Works, Oldham .| Engines, Oldham |. ..| Oldham No. & 
C.rebind, Ltd., 5, Cast'e Street, E. “*‘orebind,”’ Castle St., Fi: 9029 Wall 
63 Cumming, William & Co., “Ltda. ..| Maryhill, Giasgow a Prudence, Glasgow .| P.O.M. 25 
107 Davidson & Co. ms Ltd, To . | Sirocco, Beliast _.| 4341 Belfast 
Davies, T. & So ne ..| West Gorton, “Manchester .| Tuyere, Manchester ..| 70 Openshaw 
109 Durrans, Jas. = Sons. ..| Penistone, ur, Sheffield ..| Durrans, Penistone ..| 21 Penistone 
7&5 | Evans,J.&Co. .. ..| Ma chester ..| Ladles, Manchester os 
66 Everitt & Co. el ..| 4, Chapel Street, Liverpool Me ..| Persistent, Liverpool .| 1134 Central @ 
66 | Fyfe, J. R., & Co. .. | Shipley, Yorks .. .. .. Brick, Shipley Shipley 
0 Gibbons, James ..| Wolverhampton 
Glasgow Pateut Moulders Blacking Co. 26, Fleming St., Port Dundas, Glasgow Moulders, Glasgow 
58 Goldendale Iron Co., Ltd, ‘Tunstall, Stoke-on-Trent . Golden laie, Tunstall, Staffs |. 
68 Gray, Thomas E. & Lincoln’ Inn Fields, Kingsway, | Papplewick, Holb. London ..| 1946 Holb. 
ondon, W. 
66 Hall, John & Co. yy nae to mae ..| Fire Clay Works, Stourbridge .. ..| Hall, Stourbridge .. .| 55 Stourbridge 
65 Hediey Moorwood & Co., Ltd... : ..| 21, Church Street, Sheffield . ..| Morod. Sheffield .-| 4318 
Hislop, R.&G. .. Su Paislev Gas, Paisley .. ..| 331 Paisley 
lll | Hunt J. L. & Co. .. ee os oo 56, 58, 60 Chapel St, Salford, Manchester, 
63 | Keith, James & B'ackman Co., Ltd... ..| 27, Farringdon Avenue, London ..| James Keith, London ..  .,| 6194 H’Ib’rn(4lines) 
112 King Bros. (Stourbridge), Ltd... od Stourbridge .| King Bros., stourbridge 
61 Lawson Walton & Co. ..| 2, St. Nicho'as Bldg: jNeweastle-on Tyne 
60 Lowood, J. Grayson, & Co., Ltd. ..| Deepear, nr. Sheffield . | Lowood, nr. Sheffield .. ..| 18 Stocksbridge 
C.i, | Macdonald, Jobn, Ltd. ..  ..  ..| Watt St et, Maryhill. Glasgow. “C.».upressor, Glasgow.” .| Maryhill (N) 
lll Mansergh, T. E. .. Charcoal Saltord .. 
“4 Marshall, H. P. & Co. ..} Leeds ie 4 Speciality, Leeds ., -| 1909 Leeds 
Metalline Cement Co. 112, Bath Street, _| Adhesive, Giasgow --| 201Y2 Douglas 
112 McNeil, aan, Ltd. ..| Kinning Park, Glasgow ..  , | MeNeil, Glasgow .. --| X 155 
Midland Co. ..| Coventry — | 
57 | Mon meter Manufacturing Co., Ltd., Whitehouse St.. Aston, Birmingh: um .. 
61 Naish & Croft ..| 150, Alma Street, sie - we 
112 | Olsen, William = Cogan Street, Hull . Wm, Olsen, Hull ..  ..| Nat, 1184 
C. iii. , J. W. J... 23, College Hill, Colloquial, London ..| 10112 Central 
69 Portway, Chas. & Halstead, vortway, Halstead ..| 10 Halstead 
59 | Samuelson & Co., sumuel on, .| 17 Banbury 
lll Sankey, Joseph & Sons, Ltd, .. Salop ankey, Hadley 
61 Stewart, D. & Co., Ltd... Iron Works, “Glasgow | ..| S ewart ..| 71 P.O. 
66 | SpermolinCoreCo... ..  ..| Spermolin, Halifax... .. .. 
C. ii Thermit Ltd. ...| 675, Commercial Road, E... ..  ..| Fulmen, Step, London .. . | East 4157 
Tilghman’s Patent ‘Sand Blust Co., Lia. ..| Bruadheath, or. --| ‘lilyhmans, Altrincham . 
€-| Thwaites Bros., Ltd. .-| Bradiord -| Thwaites, Bradford ..| 3456 & 3460 Brdf’d, 
68 Universal Machi Co tion, Lita. 326, Old Street, E.c. . Boolcraft, London --| 3763 Lon lon Wall, 
Mac .. Queen V ctoria Street, London. E.C| Machimould, Loudon, .. ..| 4243 City 
Walco, Ltd. . a ..| 53, Newton Street, Birmingham .| Walco, Birmingham = Central 3305 
113 Whittaker, W. & Sons, Uta, Oldham Whittakers Engineers, Oldham 
69 Wilkinson, Thos. & Co. «i Middlesbrough = ..| Blacking, Middlesbro’ .. 419 
i} Williams, J. (Birmingham Ltd. ..| Birmingham os 
Metal Melting Efficienc 
eta elting iclency. 
Bar Brass Stampings, Copper, Nickel, Ferro Manganese and all Non-Ferrous Metals, Aluminium and White 
Metals, Swart and Scrap are \ 
Melted More Economically _ 
with greater efficiency and output than anv other Melting Furnaces on ‘the World’s Market, by the | * 
MONOMETER (HALL’S PATENTS) METAL MELTING FURNACES. Installed in Government 
Factories and leading Metal Foundries, etc. ; 
Write for full Specifications and Particulars to: 
-MONOMETER MFG. CO., LTD., ENGINEFRS ASTON, BIRMINGHAM. 
Edited by I. Hall, Managing Director. 
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COLDENDALE CYLINDER IRON. 
GOLDENDALE IRON CO.. 


STOKE-ON-TRENT. 


NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 

Tot aad exceedingly fluid and will All 
corner of your Mould. 

3. Easy to Machine. 


Absolutely sound. 


WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companiés and 
ae Engineers at Home and Abroad. 


seing agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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IMPORTANT 


FOR REPETITION FOUNDRY WORK, 


lilustration of Makers also of a 
HAND HAND 
PRESS RAMMING 
MACHINE MACHINE 
for where a Deep Lift 
is required. Can 
Small Repetition 
Work, giving rapid 
and Economical UNSKILLED 
Production. LABOUR. 


MOST EFFICIENT “AND ECONOMICAL IN USE. 


Atco makers PRQOOTS’ “ACME” BLOWERS. 


FULL PARTICULARS FROM— 


SAMUELSON & Co., Lid., BANBURY, 


ENGLAND. 


SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 


7 
‘ 
1 
; 
‘ 
a2 : 


60 THE FOUNDRY. TRADE JOURNAL. 


FOUNDRY MOULDING MACHINES 


Tie UNIVERSAL SYSTEM ot MACHINE MOULDING 


and MACHINERY COMPANY, LIMITED, 
97, QUEEN VICTORIA STREET, LONDON, E.C. 


Tele. Ad.: Machimould, London. (Over 5,000 Machines now running.) Telephone : city 2243. 


For Allied and Neutral Countries: 
Etablissements PH. BONVILLAIN & E. RONCERAY, PARIS. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzles, &e. 


STEEL MOULDERS’ COMPOSITION, SILICA 


J. GRAYSON LOWOOD & Co, Ltd., 


DEEPCAR nr. SHEFFIELD. 
Telegrams: “LOWOOD, DEEPCAR.” 


- 


Wrot Iron Divisions | 
and Gates 


FOR A 
WORKSHOPS, CLOAK ROOMS, 
STORES, WAREHOUSES, Etc. 


JAMES GIBBONS, Dl 


St. John’s Works, WOLVERHAMPTON. | 
London Office : Fisher 8t., Southampton Row. 


FOR CORE MAKING. ALL SIZES from j to 14 in. DIAMETER. 


SALFORD STREET, ASTON, BIRMINGHAM. Ninntaciioaie 


FOR PACKING AND 
FILTERING PURPOSES. 


— 
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ANALYSES ? "Ss. 
MECHANICAL TESTS 
ana MicrocraPHs- LAAWALCO 

iron and Steel Cements. 

LAW SON, ALTON & Cl CO | 

Chemists. = e 4 
NAISH & CROFT, = 2, Nicholas Buildings, 
7. | ALL IRON AND STEEL FOUNDRIES 

: SHOULD BE EQUIPPED WITH 


WHEEL 
MACHINES. 


| Complete 
Satisfaction 
Guaranteed 
Standard Wheel Moulding Machine, 
_No Loose Parts Liable to be Lost. 
DUNCAN STEWART & Co.,LTD. | 


LONDON ROAD IRONWORKS, GLASGOW. 


Wheels Moulded by this Machine. 


WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and ail Foundry Requisites, and have 
done so since 1831. 


& I. WALKER, MULLS, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 


‘ i 
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FOR USE IN THE FOUNDRY. 
THE BRITISH BINDERIT Co., Ltd., 


ia entirely BRITISH. 
THE BRITISH BINDERIT CO. SPECIALISE IN THOSE REQUISITES WHICH 
ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 


“ BINDERIT” is the sand binder of proved reliability and is the most 


economical and efficient sand binder extant. 


“ BINDERIT ” supersedes all oil. oil compounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 3 


“BINDERIT ” is supplied in lump or liquid form, also as a powered core 
compound. , 


“BINDERIT” readily dissolves in cold water. 


“ BINDERIT™” can be used with every kind or variety of “sand and is 
used for sand mixes for steel, iron or non-ferrous castings. 

“ BINDERIT ” reduces fettling charges to the minimum and practically 
eliminates the uses of wires or irons. j 

“BINDERIT™” Silica or black-washes are of unrivalled excellence and 


superior to all others. 


FOR FULL PARTICULARS AND PRICES APPLY TO— 


THE BRITISH BINDERIT Co., Ltd., 


BINDERIT WORKS, 
WHARF ROAD. 


WANDSWORTH, S.W. 


Telegrams: 
“ BINDERCOMP, WANDS., LONDON.” 


Telephone: 994 PUTNEY. 


° 
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KEITH-BLACKMAN 
High Pressure Fans. 


for heavy and con- 


tinuous work. 
Arranged for Belt or Electric-drive. 
Extensively used for blowing 
Cupolas, Furnaces, 
Smithy Fires, etc. 


James Keith & Blackman 


Co., Ltd., 
27, Farringdon Avenue, LONDON. 


Also 
THE WELL-KNOWN BRANDS 
FOR 


IRONFOUNDERS’ “IMPERIAL” 

” 

BLACKING “ EUREKA” 

“VULCAN” 

CORE GUM 
COAL DUST 


ero, Estabiishea 1840. 


Keilvinvaie Mills, Maryhill, Glasgow. 
Sunnyside Blacking Mills, Falkirk. Telegraphic Address— 
Old Packet Wharf, Middiesbrough. Prudence, Glasgow. 


Albion, West Bromwich. Cummin, Blacking Mille, Camelon. J 
Whittington Sracking Mills, Nr. Chesterfield. Cumming, Whittington, Chesterfield. 
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FOUNDRY PLANT. 


Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven, 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMIGAL RESULTS 
GUARANTEED. 


We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Bnugines 
and the “ Bradford’’ Patent Boiler Feed Pump. 


We are the original makers of “Rapid” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 


CONTRACTORS TO HIS MAJESTY'S GOVERNMENT. 


Vulcan lronworks, BRADFORD. 


Telegrams— 
“THWAITES, BRADFORD.” 


Telephone— 
Nos. 3459 and 3460 BRADFORD. 


London Office 
96 & 98, Leadenhall Street, E.c. 


Catalogues on Application, 
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“FOUNDRITE.” 


“ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 


FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


_ FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘‘found right’’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 


The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE.,” 


For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 


Telegraphic Address—‘ MOROD, SHEFFIELD.” Telephone 4318. 


HEDLEY MOORWOOD & Co., 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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CUPOLA BRICKS BALL & C0. 


OF STOURBRIDGE, LIMITED. 
FOR LINING 


ORDINARY AND catent || STOURBRIDGE, ENGLAND. 
CUPOLA FURNACES. | | Monssecturers of 
FIRE BRICKS, BLAST 
JOHN R. FYFE & CoO.,|| FURNACE BRICKS AND 
SHIPLEY, Yorks. CUPOLA BRICKS. 


\\ 


FERRO-VANADIUM. *« * * FERRO-TITANIUM. 


23 % Sili q 
SILICO-MANGANESE {Seve and 4 64, 2 %, 3 %, Carbon Maximum, 


FERRO-SILICON Containing 25 50 75 Silicon. 
FERRO-CHROME 65/70 — Cr. & 1% up to 8/10 ~% Carbon Maximum. 


ALUMINIUM 98/99 ~ Purity. In Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO., 20 CHAPEL ST., LIVERPOOL. 


Telegrams: “‘ PERSISTENT.” Telephone No. 1134 (G lines). 


THE ORIGINAL AND BEST CORE COMPOUND. | 


(Registered Trade Mark.) 


For particulars apply to the Makers :— 


THE SPERMOLIN CORE CO., 


George Square, 
HALIFAX. 
Telegrams :—** SPERMOLIN, HALIFAX.” Telephone —397 Halifax. 
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Helpsto solve the War-time Probless 


Mex Fuel Oil is suitable for all saves labour, space, and _ time, 
types of industrial furnaces, loco- and increases production—all im- 
motives, land and marine boilers, portant features during the War. 
and is efficient, clean, .and low in Engineers sent to any part of 
cost. Its use in industrial furnaces the country for consultation. 


Write for illustrated book *‘ Mexican Fuel Oil.’”’ 


ANGLO-MEXICAN PETROLEUM COMPANY, LTD., 


FINSBURY COURT, Feel Oil (U.K.) Dept., LONDON, E.C. 


Telephone—2704 City. Telegrams—“ Mexprodux Ave, London.” 


‘A NEW STEEL BARROW 


(PATENTED). 


*‘*BRABY’S BALANCED BARROW.” 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross. ashes, etc:: Its — is 
25 per cent. greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more 
quickly. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furmace. 


BRABY sick STEEL 


SHEETS and PLATES up to 15 FEET LONG. 
RANGE OF GAUGES 8 to 30 WG. 
RANGE OF WIDTHS 12 to 68 in. 


BRABY icsprored wrought STEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, 


BRABY STEEL 


SASHES, CASEMENTS, and 
PUTT ROOFLIGHTS. 


SHEETS: “EMPR:SS” and “SUN” BRANDS, 


RICK BRABY & Co L d Eclipse Iron and Galvanising Works and Steel Sheet 
FREDE °9 t *9 Rolling Mills, Petershill Road, GLASGOW. 
Show Rooms and Aluminium Warehouse, 124, St. Vinceot Street, Glasgow. 1 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 
Belf d Dub CONTRACTORS to BRITISH and FOXEIGN  { 
at London, Deptford, Liverpool, an ENTS. Beste, 


The “B.B.B.’”’ 


THE FOUNDRY TRADE JOURNAL. LA 
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/COMPLETE_PATTERN SHOP PLANT 


COST, LESS POWER, LESS ROOM-—AND SETTER RESULTS. 


1265 Universal 
Wood Workers in 
actual! operation. 


BOO of this num- 
ber built and sold in 
one year. 


COMPLETE LINE. OF 
WOOD WORKING 
MACHINERY KEPT IN 
STOCK FOR IMMEDI- 
ATE DELIVERY. 


Sole British, Colonial 
and Foreign Selling 


Agents — The Famous Universal Wood Worker. 


SHOR DITCH 


Which will pay for itself 


in six months. 


Cur Famous Uni- 
versal Wood Worker, 
when equipped with 
all possibile attach- 


jointer, saw tabie, 


single spindie 
shaper, two-spindie 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, whee! 
equaliser, disc 
sander, drum 


UNIVERSAL MACHINERY CORPN. LTO..-**4,.0ncoiren”” LONDON, E.C. 


GANISTER 


FOR 


LINING AND REPAIRING 


CUPOLAS AND POT - FIRES 


THE WALLS, BRIDCES, JAMBS, STAFF-HOLES AND CRATES 


BALL, MILL, AND PUDDLINC 
FURNACES 


‘GRAMS: PAPPLEWICK LONDON." 


COAL DUST 


COAL Dust "PHONE: 1946 HOLBORN. 


3 & 4 LINCOLN’S INN FIELDS, 
KINGSWAY «= LONDON. 


WELSH 
LARCE GOAL 


| 
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4 \ sander, panel raiser 
QONTRACTORG TO H.M. WAR OFFICE AND LONDON COUNTY COUNCIL. 
OUNDRY COKE STEAM COAL 
SAND 
LIMESTONE 
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THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


IN YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence Pountney Hill, E.C. 


THE ‘‘ PORTWAY ”’ 


eet | PORTABLE CORE OVENS 


For Gas or Fuel. 
TESTIMONIAL. 


From The Braintree Castings Co., 
Chapel Hill Foundries, Braintree, Essex, 
Gentlemen, 
We are very pleased with the Core Oven we recently purchased from you. We find it dries the 


core: quickly without burning them. It is very handy and economical to use and is altogether superior ta 
other ovens of this type we have in use. 
Will you please quote us your best price for four more like it, 
Yours faithtully, 
For The Braintree Castings Co., 
(Sign -d) W. B. LAKE, Director. 


PORTWAY & SON, HALSTEAD, ESSEX. 


is still the Best, Cheapest and most Comprehensiv: ) 
BINDER on the market. - 


BEWARE OF IMITATIONS! 
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ES EVANS & works 
Biacweriars, MANCHESTER.- > 
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